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Classified material has been removed in order to make the information
available on an unclassified, open publication basis, to any interested
parties. The effort to declassify this report has been accomplished
specifically to support the Department of Defense Nuclear Test Personnel
Review (NTPR) Program. The objective is to facilitate studies of the low
levels of radiation received by some individuals during the atmospheric
nuclear test program by making as much information as possible available to
all interested parties.

The material which has been deleted is either currently classified as
Restricted Data or Formerly Restricted Data under the provisions of the Atomic
Energy Act of 1954 {(as amended), or is National Security Information, or has
been determined tc be critical military information which could reveal system
or equipment vulnerabilities and is, therefore, not appropriate for open
publication,

The Defense Nuclear Agency (DNA) believes that though all classified
material has beer deleted, the report accurately portrays the contents of the
original. DNA also believes that the deleted material is of little or no
significance to studies into the amounts, or types, of radiation received by
any individuals during the atmospheric nuclear test program,
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PROBABILITY OF OCCURRENCE OF UPPER WINDS "ITH SOUTHERLY
COMPCNENTS IN THE ENIVETOK-BIKINI AREA

2 Inelss
1. Percentage frequensy Eniwetok winds with southerly

components (L chart) .
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PROBABILITY OF OCCURRENCE OF UFPER WINDS WITH SOUTHERLY CO:PONENTS
IN THE ENIWETOK-BIKINI AREA

» (Extract from detailed studies made on this »
- subject by the Task Force Weather Central.) b t NN

"inds with southerly components at Eniwotok are much less pravalent
than winds with northerly components. Up.er wind data obtained by rawin- AR
sonde equipment since 1945 have been compiled. Tha frequency of occur- .
fence o;‘ winds with southerly components is shown in the attached graph @~ S0

Incl 1).

The upper portion of the graph shows that winds witia southe.l; com- PN
ponents (i.e., east-southeast clockwise through west-southwest) have occurred R
about thirty-five per cent of the time during the months of Mar:h through »
July at levels of about 10,000 fest. The lower portion of the graph shows ST
that southeast through southwest winds have occurred about t.enty per cent
of the tims during the same months at the same levels. Ths differences
are due to the high frequency of east-southeast winds at about 10,000 and _
16,000 feet and the high frequency of west-southwest winds above 25,000 e
fast. A slight trend for higher occurrence of winds with southcsly ccm- =
ponents is indicated as the season progresses. £

Extreme care must be takon in drawing conclusions from these dat&
for three rcasons:

b 1. Tho sample is small., The 49,000-foot data consist of lass than ' *i‘-'"."
g 100 observations for Yarch and April.

2. The variation of Marshal) Islands weather for a given month dur-
ing successive yoars may be greater than the variation during
successive months. Note the high frequency of southerly winds S
at 49,000 to 50,000 feet during March as comparod to April, ilay ﬁ;
and June. The weather of March 1951 ccnstituted most of this *
abnormality.

3. The data arc tabulated for cach level without refarence to adja-
conu levels,

To ovaluate the importanco of the third factor, Item 3 above, a time-
wind graph of Eniwotok winds has been analyzed for the period 1 January
through Ly May 1954 (Incl 2). The winds aloft at Eniwetok and Bildni were
very similar during the ontire period except from 23 April through 5 May.

The winds werc more southerly at Bikini than at Eniwetok during that per-
iod; and Bikini winds are shown for comparison purposes, From this graph,
data were obtained as to the simultalsous occurrence of southerly winds at
50,000 feet and at lovels below. The results are shomm in Table I following:
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o ALTITUDES ) DIRECTIONS o . e
N - 1200 thru 240°~ 106" thru 260° o
0 50,000 to 30,000 3.4% (16) 10.8% (51) - ¥
—— ] ' Tn ! -‘_‘:-.‘:-:‘
50,000 to 20,000 2.1% (10) 6.0% (29) R
50,000 to 10,000 4% ( 2) 2.3% (11) i
Note: Percentags frequency of winds of given directions cccurring simul- ’k.in

taneously at all lavols balow 50,000 feet. (474 observations during 9

period 1 January through 14 lay 1954. Cases in parenthosis.)

Table 2 follcwing, shows that winds with southerly compcnents have R
occurred as frequently during these months of 1954 as they did in past years. ;;“ -
TABIE 2
1965 946, 1950, 1951 & 1952 : 1954 %
,000 ft.  32% 10,000 ft. 308 ﬁ:’

15,000 ft. 21% 25,000 ft. 26% R

50,000 ft.  35% 50,000 ft.  LO% -

Note: Percentage frequency of winds with southerly comp-nents January, Ll

February, March, April thrcugh mid-May 1954 as comparsd to previcus l?*-_
years. 2
From the above tables, the following cunclusions arc drawn: L ?f

l. The upper winds during CASTLE were as favorable as past years
for such an oporation; this was a fairly "normal" ycar.
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2. 'Minds with proncunced southorly cumpcnents (SE through SW) at all
:vels between 10,000 and 50,000 feat occur simultanecusly abou.*
2o every fourtoen times (i.e. 2 times in 28 cases) that winds
~h southerly compcnents occur at 50,000 feet. ™Winds with pro-
anced southerly components at all levels can be expected to cccur
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out twice per month. ;Ei;-
3. IAVO and ROMEO -svents of CASTLE occurred on tho best possible ﬂj?j
iays during March though a m.re favorable day for BRAVO event N

would have been 28 February local time. RO}ED day was the most
favorable of the entire month. KOON was detcnated on the next
possitle day. While UNION and YANKEE dcvices wera detcnated on
the naxt occurrences uf acceptabla wind ccnditions, the conditions
wers not as markedly acceptable as on fcrmer teat days. The
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winds were definitely more favorable at Bildni than at Eniwetok. »
NECTAR was det:nated on the very next favorable day (Incl 2).

— ) &t
2 Incl
1. Percentage fraquency Eniwetok
winds with scutherly ccmpon-~
ents (1 Chart).
2. Wind Time Graph (2 Charts).
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Part 1la - Radiological Safety

1. Discussion

A temporary washdown system consisting of hoses and special no;zzles
comnected to the fire mein system, like thet used in IVY, was .installed,
by a “uShins representative on all mammed ships engaged in CASTLE, with
the exception of the USS TaiaXONI. The TAWAZONI reported to CIG 7.3 for
the operation with a washdown system already installed by the ship;a
force frem étandard ship's fire fighting equipment (hoses; nozzies end
avplicators), and this system was found quite satisfactory and wae used
throughout the cperation as necessary. The theory behind a w;,aﬁdown
system is thet railioactive particles landing on a dry deck w.ill tend
te settle in pores, cracks and fissures, while nearly all of the same
particles falling on a wet deck with water Ilowing cver it will Ve
carried over the side. This thecry is well borme out by the results
of the ships in CASTLZ, including the experiment Ylii;h two YAGs, tshly
cne of which carried a weshdown system. The washdown systems re&uced
contamination of weather surfaces tc 2 small fraction.of what it was
cn surfaces not protected by a wgshdown systen.

It wes :‘ounld late in the operation that large areas of the sea's
surface ere siznificantly radioactive after a "barge” shot. (Although
there is no positive evidence on the subject, there is reason to
btelleve thst this effect is also present on "land" shcts though
orotatly to a much smaller degree). These areas mé.y extend feor
several hundred miles downwind from the shot site.and versist for

severel céays. -iffusion and settling seemed to be slow, decreassd
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activity resulting mainly from rediological decey. Intensity wes
fairly even through the aree and dropped to zero .in less than e mile
at the edges. It is suspected that, before this. discovery wes

definite, in & few ccses ships entered ap aree of this type, mistook

the rediation from the contamineted sea for fellout, end turned on
the washdown system. At any rate, in some cases the washdown eyaten RN

did not reduce radistion reedings. Reedings.did reduce sharply at T

.’_
& later time apparently when the ship left the aree where radiation e o
had beep encountered. After leavinz:these arsas ships reported ,~
radiation -ad dropped to almost zero. rﬂfh

The weshdown hose detericrated somevhat during the operation;

it ruptured occesicnally frcm the water pressure, end its porous

surfece was hard to decontemimate, . . 4 ~

The PC 15486 had only e low fire mein pump cepacitys so & P—SOO
pump was 1nstalled. to supplement the ship's fire main pumps, This
proved unsatisfa'cto ry becausa:

a.. It wes difficult to maintain water suction for the P-500
when mderway;

b. Pump stoopeges were frequent due to we t engine;

c. Punp stoppages cccured dus to-fuel exhauat_iox;; |

d. Pers'onnel terdlng the ‘pump were expcsed to :a;iaf.icn.
The problem was solved more or less satisfactorily by using ﬁe
fire nein pum'_as~on1y and decrecnsing the size of the weshdown systen -
nozzlas to & vcint where enough pressure cou].d_ be nmeinteined in tho
systcm to gi;e & relatively small dbut fairly wniform sprey co"erﬁge

J oed S

.............................................................




ovaz;_the ship.'.. ' T o ’
During-operation of the washdown systems it was fSund neceséery

on all ships té kheve a few persennecl topsids and exposed to-radiaiion

in ordé£ to élear fire main streiners, replece ruptured heses, and

e

to teke kinks out of the hoses vhan the washdown system wes first

turned oﬁ;.

TS fecilitete deconteminction of helicopters.rcfurnigé %d the
BAIﬁbK& after radiological exposure, a large (60 ft x 7O €t} cenves
rectongle wes constructed of 20 ounce canves. The terveulin ves
treated with canves preservative for water proofing. When the terpaulin
wre in vleece aft of the elevator the sid=s were ;aised by use of
stéﬁcﬁioné end wire coble to form a so-called “bathtuﬁ“. Tresh weter
under p#essuré was provided en the flight deck by using & P-500 pumon
conneeted to fresh water mains below decks. Tho."ﬁéthtub“ was equipped
with two drrins which were.tended over tho §id9. |

Protective clothing recmmended to the s@ins included coveralls,
grrine.can, rubber boots end rubber gloves. This clothing wes found
setisfactory for kocping the body uncontenmineted, end is“mucﬂ mere
precticedlc for work in hot climates then weterprocf suits. Speciel
vlastic suits wore used in Project 6.4 during éccontomin~tion, Their

use wes rornloned bectuse perscnnel suffered frocm heret exhoustion after
acout helf en hour of work.

All uwaits of T3 7.3 were givon #n ctomic defanse inspéciion. On
ships this consistcd of an atomic decfense exarcise £ad en inspection
of shin's closure 527 gas tight envelope, decontrminction strtions,
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weshdcwn system in operatdon, Badiological Defense Bill, rediac.
equipment, deco nteminstion equipment, and pre-camtaminetion pre-

veration of the ship, Additionel observers as required were ob—

teined from other ships to assist in these inspections, The
Atomic Defense Zxercises were corducted similerly to stendard

nevel bettle problems except that they simulerted expected CASTLE

conditicae rather than battle conditions. For exrmple, the _.j-.;-;
problem usuelly sterted ggsum;ng thet a devics hed been exploded \
severel hours before cnd that the ship was in a normel steeming . -M~*:
condition. Using previcusiy vrépared iisis, oUSGrvers vhen : f,‘-'."."'.

told monitors the sirulated reedings according to. the designed

prohlem which had been worked out in detail.

Although 21l ships hac, 3zent considerchle time snd effort
on Rediologicel Defenus. qe ing_;:ections Trouvght- to light
. numerous soll deficlencics }«rhich vere corrected., Lectures '
['.-f‘ wvere given by the inspeciing officer and were fcllowel by ':,‘
guestion end enswer pariods to rer_;ri.r party pei'sonnel_da.ving k}:
E-'—: the inspectisn. Thes> leclures served to promote respce’ for, ﬁ‘—'::
_“ end et tho sanme time olloy unwarrant~d fesr end apmrcheasion of, :”ﬁ
:‘ : the effe.:cts of rediation. The Inspections .rsmili.d tu fhe ,
. : 3

ship's meosovn sl anrriie-oc 42 thels ebdlity 4y 9w -k thone
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selves froo rcdiaticn cud thus improved 2orele in meny casss.
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all inspections werc ccrnsicdared satisiectery, &nd ubcequent
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Usunlly the Atomic Defense Bill was based:on the standerd bill s

for the type shin. The type standard was satisfactory in ell ceses. r_f

-\'::‘

However, a supplenment, detailing directions on operstion of the :::;::::::

washdown systen, wes required for-esch’ ship. f-:f;—:{
I.R‘ En

A serious problem encountered by 1l ships is how to operate the ‘x"_“
engineering plant in heevy fallotit" without excessive contanmination of -. j:I:j;.
he cngineering spaces. Large volumes of #ir are necessery to cool
sone of these spaces, especially when operating ot or ncer full “
dower, as wsuld very likely be done in battle. In meny ships the
eir reouircd by beilers and dicsel engincs is drawn fro the engine- 5o g

et

oring specc rather then from topside, necessitating a largs flow ﬁ*
of air through the cngine.ring spece. Noverthcless, ia CaSTLE, o

cven with the vashdo'm systoms in operetion the enginccring spoaces j.-‘.:.«.j::
S

of srhivs were conteminated much less then the weather dccks, end, h

in gcneral, enginecring personnel recoived lcss rediation then

deck perscnnel, These results mi-ht not heve boen cbtained hed )
\tho ships becn operating in fellout et full vower. In tho absence . E::ﬁ
02 sclentific confirmetion, the foilow‘lng conjocturcs are mede:
ANAS
e. lerzer redloective perticles are not drawn into engineering \‘:
spaces due to their size end weight. b:
b. A large proportion of the smeller raciosrctive perticles which S
ere dravn intc enzinecring sprcos are erpelled throush the erheust ,.
systozs, boilors and dicsel eangincs. !31:
c. ZXc'icactive perticlos aro nossibly trapped in tha washdswn . E‘
R

P4
,U

sorey ond washed overboerd instead of entering with the air.
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. pool.were maintained on board the BAIROKD by two “lectronics

“wore retelzed in the locnlitiea indicetel in view of the fore—

A central radiec repalr center and & TG‘f.’}Ira'c'liac equipment _J

Technitiens assigned from the Staff of CTC 7.3:. This force was

sufficient to celibratc all instruments of TG 7.3 brought %o ._____
then for calibration, end to repeir all redisc instruments which ’
. ships! persormel were'uneble to repair. In édd.itién. these ETs
instructed £11 ships' personnel who reqtnred'initruction in use _*,4__,

end mointencnce of redisc equipment. Monitoring drills were nnde

rerlistic by the use of rediation sources.

On 1 March 1954, ot C6USM, the first nuclear explosion ('EEAVO) r
of Operntion CASTIE wes- dstonated. Prior to the cotourticn, shiss -“_:j;-_':::f
of Tesgk Group -7..3. hed Yeen deployed at -gee. gé‘nc.:rally 1:; the south- '
ees{ ounirant from grownd zéro. This disj:bsition encd. it'e. locrtion #J

were brsid on four prinzipal factors, (&) the lrtcst CJTF SEVEN

redex, (b) the requirements of the Commnrnder Scientific Tosk Group

(C26 7.1) thet ESTES (AGC-12) end CURTISS (AV-4) be positioned K‘h
rbout 12 miles from YU Islend for relirble UEF comunicetions | . 4
end Reydist purposcs; (c) the reruiremezt that shivs be éiéﬁoaed “
ot safe cistences (#t Yecst 10 niléa) fron ground zero to ~void é_-\

hermful hoet, and dleost effects, end () tho requirczent of

reasoncble conceriretion for communicrtions end control gavposes.

?/‘ e
i L
I

Prior to the cotonntion end becruse lrter wind datr degr- to
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.
o

(s

o e
DAL
. .

units were directed to move-tc the south, dbut the l.érge":. ships

PR

T e e S
PP
.

CAAd




going requirerents (b) end (&) and the expressed Cesire of the JTF

Commender thet they not be moved., Because of the additionel require-

nents for eerly helicooter survey trips and the cerly c¢ispetch by
relicopter of an' cmergency eirfield crew for the sirstrip on the
ENINIL.E Island zroup, the lerge ships were retained generally in
their pre-shot positions 2fter the detoﬁation until ebout C8OCH,
when sudden end rapidly incrcasing raclorctive follout was detccted
on scme shiys, &t this timc, ell ships were ordercd to teke all
possible radiologicel defense danmrge control messures, including the

employgeﬂﬁ of wr.shdown syetems, end {0 proceed to the csouth et hest
speed,

Commencing about 08COL, highly radicective, visibdle, white
perticles, etout the sizc of pinheeds, bezen to fall on BaiROED,
FEILIP, 13TZS and oUATISS. At this timc BL.IROKO wrs sdout 31 miles
from ground zers. In spitc of the continuous use of washdown
systems, concentrations:of up to scverzl rocntzens pcr hour built
up on 3aIF0KO end FEILI? (plene zverd for 3..I3CXJ), with evernge
realings reaching 500 anc 75C oil.iroentgens »er cur, respectively.
The feliout ﬁattern 108 not symmetricel, since »o*h ZSTIS eng CUETISS,
eonrdxizetoly the seoc distance from ground zero es L..JHCKO btut on
cpvositc sidcs of her, rcceive? less conteiin~ticn, Other ships,
inclu’ing tﬁcsc which hed Seen zoved scuthword “efzre the Zetcnetion,
receive” nonc of this early fellout.

n 2d2itlon tc the ercrly heevy fallout encountcrced hy somc shivns
ins the morning, iz the afternccn en? oarly cvering of 1 larch,

J w7




1light, invisidble fellout wes detected by all ships. This fallout
commenced. about 1300ii, resched e meximunm about 1800k and decreased
ts elnost zaro by 2400l. aversge recdings Curing this period

reached 300 or per hour, with reaxinun concentration up to 475 mr -

per hour. Ships experiencing this fellout .were locsted in the -

generel ares between true beerings 110°T to 155°T ‘fron ground

zero, cistences from 20 to 70 niles. . : \ -,_..,

Zeconteainotion of the ships by .hthe ships' own decontan_ination .

crews, plus.naturel recioactive é.ecay, brought the redioective \
intensity down rcpifly. appencix 1lla-I ehows averég;a tonside %@

intensities in milliroentgens per hour (germa only) of the ships

receiving significent fallout. It~w12.L1 be noticed thet while f..

the 3..1K0 &nd PEILIP were the most heevily contemin: ted in the _:.;: .
tegianing, the GYP-SY was the dost heevil, conterins ted one weok ‘:fx'ff-

- - e
leter. It L8 believed thet conteminetion clung to ‘the GYPSYl ._t‘:i‘
h longer ther to other .ehlins hececuse oi‘ the condition of her top- ‘E\:;g
‘ . sidec, vhich was qu‘.t.e rusty. Ano'ther. frctor tending to incrocse - o
rediocctive intensity cn the GYPST wes .her.employ!:ent the first
i week efter BRaVO to recclaver contemln&tc::d . che.ins end nooring im

gcar from thc botton of the lecoon.

Thre. (3) bargos, ten (1C) LlUs and ten (10). Cls were L
enchored or cocrcd in the southeast pérticn cf the le-oon off _ | i-

YU Islend (ebout 20 miles froz ground zero) rrior to the

detonntion, as it was not corsidered vrecticable nor safe to o

tekke then to soa in the preveiling weether, BZILLE GPOVE (1SD-2) E«-“

-
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ned evocusted a full load of eicshteen (18) other L.ys cac one (1)
&V in her well et shot time. Those craft left ir the legoon
suffercé no demege from blest, heat or weve ection, “ut 2ll were
eavrily ;ontamin?teﬁ'by re¢iorctive fallout to such an cxtent

thet sbout twelve (12) hours eftcr shot ti.c, they hed e redio-
sctive intensity averagin: severel roecnt.ocns por hour. Subseguently,
c11 wor. washc? Cown with hoses from other vessels (the hizh
pressure hoscs of GYZSY proved perticul rly erfcctive as SYPSY
coul® mrncuver in the close vicinity of these creft), followed

by e thorou:h “ccontaninetion by e’diticonel hosinss enéd scrubbings
by ‘ecenterineation personncl who, by this tire, werc eble to boerd
the craft. &ll these meesurcs were sufficiently oficctive thet
averese rr'fozcti-e intensity of thoese creft by 22 krreh wes only

ebout two (2} zr ver hour, "

(o

n 27 licrch 1954 the second nuclecr explosicn (3CIZ0) was

-

‘etonsted. CZimerimentel "Liberty" shivs of nroject 3.1 were sub-

jeeted to intence redicactive focllout es dlenned, but cther shirps

recetres no ecrly fellout. Howover, arfter eb-ut 37 hours, nost of

~e  aa

veoren

the ctker ships o7 Tesk Greup 7.3 enchored in 3ININT Lozoosn cormenced

e %ornside intensity ot eny tice Yoin: 22 nr ver
“oure. =ploynent ¢f washiown systems, vioorous decontolinaticn,

en”. neturel ra. cective decay steacdily roduced conteminasticn.

amven ix 1lc-II ... s rodiocetive intensities of 13 srins et var-

-

ious tizes I2llowin: =0.2C. These shivs were In or near 3IXIL
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Legoon. It will .be noticed from this egppen’ix that most of the

fallout occurred between 40 and L8 hours sfter the explosion.
All shots subsequent to ROMEO produced no siznificant fall-

out on ships, except thet the LST 762, which hrd been released

fron CLSTLE end was enroute to Pearl Harbor, and the LST 975,

~ which wes accompenyinc the LST 762, received frllout from

YANKE© at spproxinmetely 13°N, 177°E (apwroxinetsly 700 niles
fron and 30 hours. after the explosion). averege topside
inténsity we.g as mu.;h as 20 ar per hour at one tine,

LCU.S enchéred in BIKINI Legoon, an? such LCls thet could
not:’te teken to sea in RULLE GROE, esain receive” modarate o
het;vy fe;llout foiloﬁn? YoNEKTT ane WWIOE. Deconteninetion
measures similer to tholse emloyed followinz 3RaV0 rzein proved
ef{ective. '

appendix lle~Iil shows the contaminafon of ships at ebout

the time of their rcleace froc the operation. The TiGs are not

included es the.ir d.econt.:."_lin.:f-ian is not ccorlote e¢ the time

of writing this report. %ita the exception of LCUs and barges,

there were no rediologzicel heelth haszurds on any ships listed

1:1.Appen5.ix 112-1I1 ~on releessed from CaST.T. At thet tine,
trhe hizher rréioective intonsitioes on these e-ips vcs linited
to smell arees such es eachor cheins, towinz ccdles, eveporators
anc. c;,cn(‘.ense.ra.

Yevrl sirereft vess contardnated with radicncti—e cetariel

£ ousder of times. BHowever, E.acor'xfminaiion measures kept

I ™10
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rediolocical exposures of eircraft personnel to low values. There

- .- -l
were no rediolozicel heelth hazards on eny navel aircraft when t
releascdé from Overation CASTLIE,
&
The seas were uniforzily too rough to sen? LCUs into the open
- \'

sca at shot time., The YZ. was towed to sea for each BIKILII shot. -
. \}‘

Other barscs eand zli LiTUs at 3ILINI were cnchored or noored neor

BNYU Islend for ecch BIXINT shot. As & result, these craft had to

be decontar—incteld after BIAVO, UWION ané YAEES before use.

Tasic Unit 7 27 Trsk Group 7.1 wes charzed with accomplishing »e
h photocosimetry for the entire Task Force. Becouse of favorcble

exmeriences on previcus operetinsns, oriincl nlrrns were to supply

filn b~tzes to 21l versonnel erpccted to recelve siznificrnt cmounts
of recdietion ond to o representotive 10% of* ather versonnel. To
recniplisa its nhototosimetry mission, Trsk Unit 7 hed en pir

con'itiscne” treiler, conteinin: a comdlete 'Jhot""osn‘.etrv lebore-

tory, locatcd. on the hrrzar leck of the USS Z.ITRX0,; e r"zotodosiﬂetry

c-oratory et the Rel ioloGica. Scfety Center, ZaFiY iszlend, IXNIVTU0K

¢

“y

“e

4

atoll, cn? & Redicle;icel Sefety Center on ZUINisl” Islrn?, 3IKITI

ol

‘v =

atoll 'rhere it wes wlonncd to meintcin vhotolosimetry recoris. The e
N "_&.

\ - ]

first shet (3Z=2V0) conterincter THINMI Island so mush thet the ]
z¢iolosicel Safety Center on it was not used trercafter, end Tesk oo
Unit 7 then ceintaincd dhotodcsimetry records ¢n tac USS ZAIECIO ,
0 et -
until neer the end of the opcrotion when the r.cords were meintcined o
at Zar2¥ Islend. 3Za%0 contesinzted some of the ships to ti:e point L
v-"n:

N

thet 1t weuld Rove b en most céesirrble to issue film Yedaes te all

0~ X

Je=r e
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personnel on them. EHowever, neither the filnm bsédzes ner the

personnel for processinz them wers evailatle to Trsk Unit 7 et

the time (film bedses were mors plantiful later in the opéretion) .

’eny peovle with no film bedacs recciwed simificent racistion;
theif radia.tion dosczes wore astimnded and recorded, based on
£1ln bedze readinge of similarly exposad persennel, bdbut it vas
impossiblé to 2o tais aceurately in nnny cases. It was origi-
relly plenned by Task Unit 7 to meintein a card file, with a
cerd for each person in the Tesk Eorce,. rccerdins eccaruloted
exposure. after SEAY0, this plon wee sbencene?, endé each unit
of TG 7.3 wes recuired to send an plohebeticcl roster of per-
sonnel in triplicete to Besk Unit 7. Theee rosters were us
by Tesk Unit 7 for recoriimec pccsmuleted e:cpo'su're 8. In 2°%ition,
erch mit of I¢ 7.3 wes required to maintrin e c:;.r".- file re-
cording eccumileted. exvosure of all persons attnched. Those
records include” not only exposureg of persens wit: il daiges,
but also eetinmcted exvesures of other versons bdbrsec on filnm
" bedgo rerdinss of peonle sirzilegly exvesed. Units hed to ve
cautioncd not to confuse ‘film belge densities with film drdze
exposurcs. ien filn tedges were gent to Tesk Unit 7, the neme
of the nerson wecrins ecch dal-e and the nsues of people
similerly expcsed were attrched. |

&8 filn bré~es beceme nmors plestiful they were cistributed
nore wicely, preference ®ein: ~iven pepele e::pe'c'tec‘. to recei;re .

el nifiernt radistion end people who hed elready received &

J ™e-12




relatively 1ar:e-anount of radiation. .

Fallout ffom BRAVO ceused a ler-e number ef people, especially
on the USS BAIROXD rnd USS PHILIP, to rcceive significent rediation -
on board ship. Exposures due to felleut from EOMEO were kept to a
nininmun, ené vers net of themselves serious. Unfortunately, in.some
cases personnel with relatively hi-h exposures from BRAVO received a
c;mparatively spall édditional exposure from ROMEQ, but this wes
unavoidedble. Faliout fron.ROMﬁO of réletively soell intensity
eccurred over ¢ lerce erea including BIKINI, ENIWETOK end. KMAJAILZIN,

all ;hots caused oxposure of sene persbnnol due to the necessity
of coin: into conteminnted arees and cew ntaninetion of objects. The
boct vool and helicopter persennel bore the trunt of cxposure fiou
contraincted arees. Personnel with low sxposure’s were used for
decontamiﬂation es rmch es practicrble;-neverﬁheless, the YAG per-
sonnel, in cenerel, recsived reletively hi-h exposures. This wes
dus in larc-e part to the nescessity for using YiG personnel to supsrvise
other pers;nnel used to decontaminete end to meintain equirment on
the T4Gs. o

avpenix 1lla~V is a tebul-tion of sccuculsted exposures by units
as of 12 tay 195&. at the tine of writin~ this repvort the final
e:posure recorcs fma Tesk Unit 7 have not been received, but the
firal records are expected to be not noterislly ¢ifferent fron
Appendix 1lle-V. This cvpendix is nearly coopleste and reasonebly

eccurate.
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CIG 7.3, early in the operntion, instituted a eystem requiring
units tp reavort weekly the number of persons with eccurmleated
exposures in Roent~ens as follows, 0-1, 1-2, 2-3, 3-4, 45, 5-6,
6-7, 7-T.8, over 7.8. Beter CTE, SEVEN required reports ef
the number of mersons with eccunuleted exﬁosufes{ es of four &eys
efter eech shot, in ﬁocnt;ens eg follows,'6-2.5. 2.%3.9, 3.9-7.8,
over 7.8. This necessitated two typ~..o£ éxposdre reports from
¢ 7.3 wnits. . . .

Operation CASTLE is the first instance of memned ships ro-
neining in'si;nificantly ralioective weters continuously for drys.
This vrocedure was:neceéscry.tq qccgmnlish éASTLE missions in &

reasoncble tine, It was found that ships could stey indelinitely

¢

in weter where redlioective intensity a fow feet sbove the surface

wes 2 mr/hr. The salt wetor .systens, such s evenorctors, con-
densers, fire mein, etc., and ic scme -eases the hull, became

somewhet contexinaiel, but not to such & decree £s.tu, in 1ltself,

- -expose any person to Zore than 0.3 R per week. Trn2 hichest salt

weter systen contemizetion reported was 100 or ver huur on the

exterior surface of en auxilisry condeﬁser of the CUZTISS; the

. dntensity dcererseld ropidly with distence Ire: the cendenser,

socyhrt e person stencins wetches in the sexze couparinment £s this

condenser received less than C,3 R per week. Ships woare seant
into conteminated water areas where the infensity 2 few feect
sabove the surfoce wes much sreater than 2 or/hr. In onc caée

the water rescin: wes as hich es 300 mr/hr ené the ship remained
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far a few hours without receiving any persistent contamination | T

Y

of even.molerate dezree. Sending ships inte conteminated water was

¢one only %o sccomplish impertant missiens and for the shortest -
possidle tine,. So;ne_ hulls apparently were much mere readlly conr
tininsted then others. Sendinz a ship ipto uncontaminated water
for a fow hours after such expesure seex;cd to have very lif:tle | 3“
offecect on tho contaninatien picked up in the selt water systéms,

enc. a stay of scveral days in uncentaminested weter decreased cen- o

d

torminetion nmore then neturel redieactive “ccay. Fresh water - i
distillcl fron contaminatod weter weas foun? to be non-radioective \

in 2ll ceses, ovcn when. i c¢ne caese, distilled fron weter reeding

30 arfar e fev foet ednve the surface.

2, Censlizions O
e. [Cocration CalTLD forcibly demonstreted the scrious radio- =
5 - : i
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locicel contominetion, end attendant personnel hezerds, resulting

Ay

from falleut following 2 nuclear greunc bdurst, nct (nly within a

()

few niles from grvaod zero, dbut alse nerxy miles distlant.
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- be. Wwith minor cxicptions, tre radiolcesicel safety program

was nienncd ané carried out satisfactorily.

E'—: c. Preseatly prescrioced nethods of Zecontaminrticn cf sf.ips

* end norsoancl aro xcrerelly effective, butr subject to izpmvemen£.

t d. Ships nomally nced not te withdrevm from sli-htly con-
= teninetsd wetor for feer of cxcessive confmina.tiqn of srlt wator u
: systens, nor for fear of conte;nination c-_f é.istillcc’. fresh water. E

c. Tha nunber of f4ln tadges, togirther with rersomnol ant

facilities required for processins then, was insufficient. %
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f. Prezontl; installed ship washdown 'ayst(::ms ere effective
in preventins end 'r§dd;iin£ conteninati on of ships due té& fall-
out, but recuire improvenment especielly te rgpidly remove relas
tively heaﬁ, visible fzllout particles.

" g. Sinips equipped with efficient water spray systems can
continue to be memnad; even after exposure to relativeiy heavy -
radiorctive fallout, without per-snent hermful effects to per-
senhel.

h. Baciolovicel defense measures, such as securing ven-
t4lation ané ciosure of the ship, ny require (cspecielly in
tropicel weters) e rcductien in the maximum spéod aveileble. -
If hish apée'd i{s required, it ‘mey bo nacessary tc eccept a™
hizh rw’ioln;.cai.dosece for enzincering personncl vho reqaire
ventilation.

i. The denger of radiation burns and the difficulty ef

persennel decontanination mey both e reduced by rcouiring that

all ha.né.a vea.r“ conplte élothing {ncludin: hate,

J. The lines hose proviield in the present washlown systcm
for skips is upsati8Sectory boceust Ut will not witistend
sufficicnt hi.h pressure and picks uﬁ censileradle ralieticn
centaninabis n..

k. | Nu:ienr cﬁ:plosions at the surfrce of the ser oty cause

large arcas of thc seas surface as much as ene huncre” miles

frea the site of the explosion to bocome aigniﬂ.cantly radio- o=

ective, iuch of the redleactivity mey rencin near the surface
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frr & number of days, end diffuston mey oe slow. Inexperieﬁced
pemohneI on .mips- traversing theae conteminated esreas cen easily
mistake rac’d_.ation:ffom the water for falloyt.and tum on, the wash~
down system, with harmful rather than beneficiel results.‘

3. ERecommendetions

a. THRat research and.fevelopment.in reciolocical defense matters

continue to receive hizh priority by BuShips rnd other dofense acencles,

b. Thet improved ship wesh’own systems, capeble of handling larze

voluncs of water ‘et hizh pressures, be dsveloped aad installec on ell

vesscls nerticipetin @ in future operations.

ce. Thet in futurc opvcrations, adequatc filn bed-es, facilitics
and persornel be availa‘oIe. to handle tho photo.dosizetry procram for
the entire Task Force, without uncdue delay.

dor le.at, orcept as noted zbove, a2 rediclocsicel safety prosran
sinilar ;,o that of CaSTLE, be planned for future eporaticns.

8. That research and development continue in sn effort to ob-
tain o filter which will permit larze wvolumes of air to enter
eng:ineeﬁng spaces withcut introcduction of eisnificant ra@iation
kharards.

f. Thet Unit and Force Commenders be prepered to recuce speed
and sunerheat requircnents beceuse eof excessive temporaturcs in
encineering spaces when the ventilation is shut Cown in prepesre~
tion for or following atcoic attack.

5. That Unit end Force Coermancers be preparec. to eccent an

L

increased raciologicel dosege-for engineering personnel if high

speeds ere to be malntained preceeding or fellowinc 2n atonic atteck.
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h. That whenover danger of radioactive contamination exists, '

all hende be required te be fully dressed, includinz lonz-sleeved

LS
2 2 1

shiits and hats.

i. Thé£ in the design of future washdown equipment for ships, ﬂti

- o0 o 0 . (¥ B8

the linen hose be replaced by a stronger hose with e sﬁoother.outér g%¢
surfece., . ;;ﬁ
J. Radsafec training should emphesize, &monz other things, éi;

nethods of distinsuishing felleut rediation frem contaninsted

wvater ra“isation.

k. Thnt future ship design tcke into qqnsiéeration the fol-
lovrin s
" 1Y Zernenent. vashdown sygtems.capeile.of ionciiate acti~
vation fron the bridze, pein control, or damace control econtrel,
incluéin~ adcouste fire mein pump crpaci ty.

(2) & repid nethod of securimg 211 unneccessery ventile~

tion, such as a master switch,

(3) air supply ducts for ciesel encinee to teke sir from
outside the ship direct to the enzines without contect with air
inside the ship.

(4) Recing all fire main strainers inside ship.

1. That t¥e helicopter decontadination equipment (™brthtub"),

elfhough atoquete for the assirmed task, be izproved in édesicn

and construction as followa: )
ﬂl) Recuce the size of the Mathtud”. It iz only neces—

sery for the canves tub to extend a short distancoe beyonéd the

ITEx1g




circle mad_e by the rotor blades.

(2) Construct _th'e: tub of some waterproof or impermeeble
naterial. Preseﬁétive appliéci to ca-nvas we;.rs off, leaving spots
trhat are easily conteminated and difficult to decontzninate.

(3) Devise a method of securins the underside of the tub to

the deck to prevent the canves from billowingz up due to rotor dewnwash.

(4) Constrict sides of the tub so they erec inflatadble for oase

EIN e e S
) s

of installation ani to eneble zircreft to be pushed out of tudb Ilnstead
cf ravin: to fly out.

(3) ProviZe rocirculatinz oump insteed of P-500 to reise
fresh wator to flicht deck. Leck of constant pressure from P-K00
punp causel “eleys in helicopter decontamineotion.

n. Thet coveralls with caps and rubber cloves and Boots rather
tran waterproof sults be used for Cecontmination in Lot slinates,
n, Trhat in futurc opcrations, where orecticeble, a BuShips
representative tcst washdown equipment of ships with low fire main

cepacity prior deperture from CONUS.

r4

¢. .Thet, for Juture op'eratl. ons, rediolosicel sefcty trainins bve
acconplished essentially as in CASTLE, . j‘-‘f‘::;_fj.'

p. Thet Radioloczical Saefety annexes in future operations carry

e classification no hicher than Conficdentiesl enc bo ziven a wiler

2istridbution than the Operation Flan itself; and thet unclassified - Eene

redsefe instructions and information be distributed wicdely to ‘\‘
,_.“.. -

personnel of all units, gm
A

q. That, in future operations, the Task Forwe and the level Tesk :“\-:
Group use & comnon system for accumulatod exnosure reports. '.::‘::;

J =19 =
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Pagt 11b - kndieq Izstprurments
1. Discussion

Ip prenafaticn for CASTLI, BuShins instituted a nregram to insure
thatlall shirs assigned to the emeration weuld have an boar? 100% allew-
ance 7f all radiac ecuirment, This vrogram wes monitered by CTG 7,3
staff officers, and was successful except that CP-OS/PD'S were not avail-
able. In additicn, CT73 7.3 was assigned a peol of radiac instruments
for use and loan to TG 7.3 units as necessary.

4s a result of use by all shins, the following evaluation of radieae
instruments is made:

a, Most high range survey meters were eitaer AY/?T2-184's or
AN/?DEFISB'S. Thesge instruments were found to be reliable and very
satisfactory.

b. .cst low range surveyr mefars were AN/PIR-27's, A°/PI3-27C!s
or AN/PD3-277's. These instruments were also foun® to be reliable and
very satigfactery.

c. Zortable alnha detection instruments availa®lzs were of doudt-
f‘ll r;lia‘bility. T'o instances »f alvha contaminiotion wero enceunteced,

¢, M2 nsusl prorortion (abdout 1°%) of voaket Jocimotorw weuld
not hold a charze,

e, Coasiderstlz Aifficultr was sxverianced by soms units with

22/38L/PD trme fosineter chargers; tieyr are Aifficeit to contrel, and

W,

tze caarcing of Aosim-ters is ewkvrar? and slov, Th> =P-711/7D trve

o0

fosimater clizrgers o-creted very satisfactorilv, it were aveilabls

to crly a £-v sains,

All film ralgze “osimetry wos done by Tesk Trnit 7 of CT5 T.1. ains!

stan’ar? navel film badz~s wera not used because thev were too old far
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reliebility in som~ cases, an® were not calibrated for the develomment

procadure and eguirmont used by Task Grouwo 7.1,

¢ : I
Jury rig vater monitoring devices were used in IVY, Ia CASTLT much

b
i
N

-y
greetor water contamination was encountered than in IVY ané the situaticn

was. thoroughly menitorad by the usc of normel radiac instruments, It
was not found neccssary to use sorcial water monitoring daviccs. . There

are indications that the s-ecial wator monitoring radiac instrumentation

devisnd for IVY would have becn unreliabdble after initial oxposure to
radiological contamination, :;j}?

During CASTLI, a large number of batterics were found to be "dead® S
when brought out of storage, though placed in cold storage, It is pos-
siblc thoy wers "dead® defore being mlaccd in storege. In addition, a
largn numder of batéﬁrics lastad a shorter time than is normelly cx-
peeted, | |

Inventerias of swar~ battnrics by suﬁﬁly derertm-nt versonﬁcl orovad
to Bo inaccuratc bBrcausc thase persomnnl were not familiar with the ein-
1larities of diffaorent tyoe dbatteries,

Thres radiation sources, of magnitude about 7500, 250 and 2U milli-
curics, wer» assignz® to the Yaval Task Group for CASTLE, Only the 24 me
sourcc was uscd since 4t met tho spacificaticns of instructinn bnoks for

calidbratinn nf all eirv-~ instrmi-nts us~d v TG 7,3. Tho larger sourccs

arc not well acanted to shintoard usc, and thoir handling, trensaortaticn
an? storagc preceant:d unnccesserr hazarids.

Rariac instrumcnts drought to th~ radinc instrumcnt remair contior

v
P
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b for rovair usuallv had no fallurc romort card or cquirment history card
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dofccts of th~ instruments more quickly.
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2. Coaclusions x‘,-.
. RN

a. Tho A;’/PDR.-éT type instruncnt for low range (0-500 or/ar) is e i
rcliable and ruggsd instrument as nroved dy its oxcclleat performance f-_\-.,::
throughout CASTLE, B
b. Tho AY/PIR-18 trpc instrumcat for high renge (O to 500 R/ar) ........
was as dopondabls and accuratc as eny nrovisus typc of high range in- i
strumcnt, aa’ i{s more casily meintaincd. _‘:
c. Battoriss continucd to be the causc of most radlac instrumecnt _‘ -
broakdovms dur to cvor ege whon drewn from summly, 5 .

d. Fo r-liablc elpha counters werc availadl: othnr than thoce avail-

-

able for us> by thz ladoratorics of TG 7.1,

s, Attarmpts to stock batteri-~s, svar- varts, ~tc. for nore than e

fow rrliabl-~, standerd tym-s of instrunrnts nrov~d futil~, dun to snac~
anc limit-ad feciliti-s for r-velr.

f. Zxc-nt for ~=»-rim~ntal us-, only accrpted, standard tymes of in-
strun-nts should b~ cmmloy~d in fatur~ oncrations,

g. Yo sn-cial water monitoring dnvic~s ar~ nnccssary, cxceot for

purcly sei~ntific purvosrs, in an ovcration of the CASTLZ tioe,

3, 2-~corc-nlations :‘.

a, That for futurc owrrations, and ~xcrpt fer oxperin-ntal use,

only th» AN/PD3-27 and AN/P™R-18 typ- instrre-nts aad standard nowor ;i_

tynce dc us:d g-ncrally.

Y. That r:lia‘al; alpha ceuntzrs, if dev-lopcd, bc aveiladlo in
linitcd nuobers in casc uncxpocted alphe producing fellout is >ncountcrcd, ::*;
c. That gr-at caro dc takon through supply ckenncls to insurc that -::j
orly rcasonably frash batteri:s aro shipvod and stockod for usc in tho ~ :’:;’,’
forvard erca in futurc operations, - | ‘ii
13 . 25 ~. "‘“?"
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d, Trkat =11 nld, obsoleseont radiac instruncnts be replaced with

A/PDR-27 end 18 typ-s es remidly es the latter erc avallable.

o, That all unite bo dirccted to usc Feilure Acpert Cards ené Zquir-

we

mont Hstory Cerde with survoy instruncnts in futurc opcrations.

#. That cach ship carry not lose than 100% sperc baiterics for radiac

instrurcnte in futurc ovorations.

g. Th~t in future opérations only onc redietien sourcc be telccn on
boerd ship by the Vevel Task Group for celibration of survey instrumcnts.
This sourcc shoulé have e megnitude of around 50 millicuri-s and not
1288 then 20 nillicuries,

h, That stcps be taken to insurc accurccy of storagn battery in-

vorterice in futurc ovoratione,

i, That insofar as wracticablc, all shins remert for futur: over-

ations vith 1008 allowance of all redice squipnment on board.
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AE0 tlorld Jids Fallout tionitoring Froernn

1. Discussion

o

Patrol Squadron Twonty-Nine participeted ia the .&C World Wide
Fallout Monitorinz Progrea during CASIlE, CinCPacFlt lettor scrisl
0C113 dated 11 Februsry 1954 proculgated the dcteils of this progras
and the cXtent 0 wiicn Task Group 7.3 forcus were to prriicipat:,
Issontially the reguir.oments wers to fly thre. dosimated priterns
ovor selected etolls whoen requested by CJTF 3iVIN bota before and

aftor crea shot.

Yo thro~ pattsrns were as follows:

Lo} [V2 2 ~Ams & v ary; A" ALATT T 2 holoBie Talaak}
e POy 10T, L EBASER MITC.S COirL  CRAT LL. ..ILL«O TCT. L
ORE_— 314 EA-SAAE S Wn: 1 oAkl LAl ==

30 GAN] 5C KA n) 350

38 123 U 50 100 JISAIS 45 495

&6 194 AILINCLID LAP 114 294 FINGLL.LP 62 . 557

95 289 N0 IK 73 227 . OKIL 95 652

€7 556 50N €3 355 PCi/Ps 240 592

P28 321 aILI 35 39¢ USLING LML 1306
Sty 39 L0 JLLUIT VA 532
CUGRT "7 37 CILT 5 503
T. oNGT 240 7:7 IR0 23 ¢36

o -
N
o)

TR 51 FAJURD 63 7C4
UTIRIN 13 ; s 33 737
TR 53 924, [ LOTL P 2 QL
A ILUK 26 I8 -0 sz
Jz.0 <8 Q72 WOTJ= 146 0h7
L7IZP 103 1086

on
~3
2

0
'R
Q

.rior to BUVO oac flisht wes flown, with a nroj.ct rurrcsontative
on boar?, over tic old IVI sitz for tho .urpos: of Jdit.rmining tac
proper lecaticn of the scintillatien moter withen th: eireraft. Iafo-
mation gonc .raing th. fligat pettorns, flisat cltitud., om ration of
tas caul~mont and reoguirnd reonorts were jrovidsd bty the GO0 ripros:iatn-
tiv-og, Instielly t0 sntinc otell wes nonitorad end th: ooxinun instoue
m:nt roeding 'ms rocord:d, loter ouly onc spieific islind out of cech
etell wes meaitorod.
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.CTU Te3e3 initiclly h'd_évailable 8 totel of only two scintilln-
t4on noters (type TH 34B) for the purpase of coniucting survey
flizhts pricr UNION. This rernt that only tuo sircreft could
confuet 2 survey flicht et eny cne tine en® that no stanC-by instru-
nents were cvailobls when two flichta wers zir bernce If instru-
rent failure hed occurcd in fli-ht the eantire mission would heve
had to becn zhorteds, sdditional instrwoenta Xk tor wore nade oveil-
eble 8o that CTU 7.3.3 had o totel of saven szicntillction noters
for UNION, an¢ for all subsequent shots. It is dcsirabls that two
scientillation moters be nzde available for oach £1i; 1t rsquired to
be air borne, This would prevent aburtuns & £1i-ht for recson of
instruncnt foilure.

In adcition tc ths thrac asteblished mr tterns .BLE, B'KER and
CH.RLIE, one speeirl survey £1i.1t wes flown cn March 6 -wonitoring
all the nojor GILBZTT Islrndse Thls wos apcrovod by tae British
Authorities ond the pcsults we o forward.d o U,S. Novrl attechs,
Lcndon, for tho information of the Britisa Governients

Tho atoll survey flights initislly presemtec 2 oroblon im as
ruch o8 thero werv no suiteblc charis svail-bla. Hycéro-rephic
ehrrts wero few end ponorally unsuitable for ccekpit use due o
thoir size, Leter a nunber of atoll paoto pack.ts werc nadc;
These ccnsistcd of 27 cifferent atoll photo;rophic rcprotc tions

of 8 x 10 size suitchle for cockpit usc,
\ total of 27 survoy flichts wer. conductod with the flirht ti:

nmountin~ to 197,5 howrse This is an = recictly creater effoert thon

ori inally cnticiprtod and wes duo, in nert, to regect £li~hts

occrsioncd by shot dclays.
) Hea J-25
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The requircment to cerry out this luportont progran, in gdditi:n
to nocasscry secrchcs of the greatly enlarged drengur orca, ot tines
overtaxed tho capnﬁilitios,bf VP-29. In viow of tac prttorn lengths
rnd the relotively light eireraft loads, tac flishits in support of
tils progrom could hav. beun nede by othur typcs of airercft (PBM-5..
or i'F) h=d such been avnilabla,

%e Conclusicng

a, ictr 1 Squedron TWENTI-NINE provided setisfrctory support to
the AEC derlé Jidc F~llout Monitoring progrenm during CLSTIE;

b, I greater offort wes devoted to this mroject then was originelly
anticipated, duc te odded rcquirsmeats es well as the neccssity for ro-
runs rc-ulting from delayed shots, |

o. Thc ecirborne ricnltorins nmissions do not ruquire a P2V type
zireraft. .\ny circraft with the required renre could be utilized, fha

nattern lﬁnsths weres ..ELZ 1078 MM, B/KER 972 MM rnd CA'TLIE 1306 NM,

2, Thrt for futurs operations considecraticn be given to utilizing
PR{~5A or UF cirercft, rather then scowrity aircreft, to perforn ticse
nissicns,

be Thot every of ":rt be noda in alvence to escartein the full

requirounents of this progronm in order thet ciuquete farecs mey bo

crovided to carry it out.
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—= = ’ APFINTIT 1lla-1

Averaze topside recioective intensities (in ar per hour) of Tesk Group 7.3 shins
at verious tines following BRAVO.
qa-\wn. Owkg (?3 J3-8)

0, 4INS- BILIE £C
DaIS TIiZ CUZTISS TSTTS WCRTE GROVS COCOPA APACHE SIOUX 1546 BAIROKQ PHILIP GY2S

1 0900 3 Loofe) - = - - - - 50 750 -
1000 5 200{e) - - - - - - 500 205 -
110 3 150(e) - - = = = = 500 196 -
1200 2 100 - b - - - 1 350 15 -
1300 5 100 1 5 5 3 L 3 700 7 -
oo 18 110 2 12 10 7 8 6 240 138 7
1500 25 120 10 20 14 2 3 15 200 3k 30
1500 &5 10 16 35 18 12 10 21 170 180 20C
1700 55 120 22 15 2u 50 22 25 10 225 2%
13C0 50 120 13 150 T75. 17 50 80 200 262 25¢C
1900 %0 120 20 150 75 200 I ¢0 180 19k 20¢
2000 37 120 20 300 110 30 15 85 130 13  15C
2 0000 3¢ 120 20 80 75 30 40 80 180 188  13C
200 25 120 20 60 70 30 30 500 145 156  11C
0800 2¢ 20 20 50 30 25 12 40 13 111 g0
 beloto M 50 20 50 20 10 10 30 108 78 L5
1500 0 30 12 50 20 10 9 20 36 60 4
2000 10 20 10 20 18 1 7 15 30 47 35
3 aeco 9 20 8 20 15 8 A 14 27 39 35
k00 8 18 7 15 12 3 6 13 25 41 35
0200 7 16 6 12 7 3 3 L2 22 3% 25
L ot00 3.2 7 5 8 5 2 4 § 14 i7 2C
5 0goc 1,2 & i 7 3 2 L 3 a 8 1t
5 0500 1 & 2 5 2 2 3 2 6 7 i2
7 0800 1 2.7 2 '3 2 1 £ 1 L 5 10
3 08CC 1 2.1 1.5 2 1.5 1 4 1 3 Y 8

--11 riznnecd shine other then those listed in this trble rocsivar
euinction.
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- APPZNTIX ila~I1

TLBULATION 07 ajZRaBE TOPSIDI FaDIQLCTIVE INTEINSLTICS OF TW.SK GROUZ 7 e
SEIZS AT V.RIQOUS TIMES FOLLCWIE Q% o

5 5
= p «
{ g ° 3 & wu « Q 4 2 8 W
: 25 a g 5 5 £ 8 8B gd ¢ g -
< Ho He 58 B 8§ & 2 2 ® &
il DaTE T M Ea m @ gi E o fé % ©n X ~ 3 et
27 140C R -
Her. 1500 1.6 .2 1 2o )
2 15¢0 5 2.6 20 2.1
9 1700 1.0 2.5 1.2 2.5 e
1200 1.5 2.5 1.8 2.9
- 1200 25 2.4 .0 2.8 PN
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Coatezinetion of shins at about time ¢f relssse from Operation CASTII.
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PADIOLOGICAL CONTALINATION OF VP-29 PLANTS AS OF 18 MAY 195

APFEIDIX 1le-1IV
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Luriny Opopaticn G 5TIZ, ehe wooldth of Todk (row 7.3 ;orscnnel,
in roncrel, Qas vary coue The nwfierl »n. . wr-icrl ¢re rma troctient
of novzl zersomnel was larzely accc::plibn > in a very croditetle nop-
ner by tiae betierl leportrents of the ships of the Trsk Greupe Sotise
foctory sanitory conditicns cheard ll vesoels wnl on recrecilon ise
londs contritute? to ¢ low incidonee of sickness and diseasc, w0
serious crilaides or major catastrociies occurrcd,

Ogerztionel conditions rode it difficult to run & siediecal rnd
Deatel Guarc ca e rotating trsis, clther at DIKI4I cr at ENIWETOK,
Afcquete medierl ~nd Cental cure nevertheless we twoiliule to all
perscanele b lu'ical Guord wes sot ﬁp whenever two or nore ships -
hevin: aedleel officors were cncaorcd in aAlo.r:ooa at tie sane tins,.

If the ship.h:.rving tic boidesl Guerd had e deatel officcr aboard,

it w s desisnateld as hiovin:: the Dentul Gurrd ts wulle When a ship
heving tho dwiiccl Suard wes far recoved froa tas other s‘.il.s in &
lagoon, there was a tendency on the part of tae sizller shi::s to

send raticnts to tlie nearcst shi: havins a medic.l officer waich

was not zecossarily tc the cuarasidp. # soluviin satisfocte Ty tc

all concernad wag accconplished by not schodulding for the sedictl
Guard any shdp whica wes not in the vicinity of tac majority of ships.

Clizlieated zedienl preblecs wers reforrd to tac mcdisxl officcers
of other shizs, cnd on occcsion to tie army Piz-.na.ry, ENIWEICK. At
thuc roquost of the s$off nmedical officer & quelificl conarad sur-
gesn w=8 crd. Tl to the USS ESTES (AGC-12). .ith tho larec munber
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of personnel and ships involv‘;':d in the navy tcsk -roup, Puliod v
considered thc requsest not only reascncble but desirablece & '.::";-
flisht surgecn who was also a genaral surgeon cculd have been

ordered to thc CVE hzd thc request been subndttod eerlicre This -
would nave thc advanture of gettins the surgeon via helicozter to .
the scone of & disaster in a minimun of tiuc. gys refructions weore

perforned by the fl4; ht surgeon on the USs BALLCKO (CVi-115) and ot

.
the irmy Dispensary, LUIWETOK, Onc offic.r wes flown to U.S. MNoval
Dispcascry, KWASALEIN fer spacial rocntgcnolosicel exaninoticn; N "'?:
vwhile ancther, a ship's oamandiny officer wes flown to Iripler :h
Army Hospitcl, CAHU, T.d. for o cempletc wrologieal oxesdnation, o
Both individuzls, considered critical to the operaticn, wero ro-
turned to Guty in 2 vinimun of time, ;

The Ary Dispcnsary on EMIWEILD trecatod those nevel persconcl
wic were billcted ashere, ond wio roquir.d omor:cncy troatient
wtdlo ashore on liderty, or who worc trensforrsd to than for trocte
ment and/or ovacu:‘.tiun.. Neval porscnnsl, who, in tic onimion of

approgrinte medicel authoritios could not be roturncd to duty

within fiftecn (15) days, usuclly were transforrcd to tho Army gs
Dispensary, ENIWETOY, wiere they were held amid treatud uatil cir .M’
evactetion wos arrun~ué by CIG 7.2 s sceld aucbor of ravel por- I:'_:
scnnel who had bec,n.tr:nsrsrred originally to tae ~rmy Dispenscry, E‘

ENIWETCE €or treatment cnly, required cvacu~ticn ns well. In these

instsnces scme deloy in evaewatitn was experiinced becausc orlers -
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e AL AL
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authorg.zmg tiic trgnsfer of thesa individurls to Tripler :rmy Hos=
nital had to be requested by the Arw Dispensary from the individual's
ship or activity. In one particular emergency czse it bocame
necessary for the Army Dispensary t¢ writo the trensfer orders. All.
told, twenty—cicht (28) naval personnel wors evacuatcd:to Tripler hrmy
Hospital, It was the obscrvation of tho dontal officer. of the Army
Disponsary, ENIWETCK, that a large number of naval personnel, in
particular those on tho smllor'ships, arrived in' tho forward arca .
requiring dentel ta:eaﬁnent. Holmes and Nerver Medical Departmepts at -
both PARRY and ENTMAN Islands gave medical and dental treatment to
the few TG 7.3 pei'sons presont needing such,

Three (3) deaths occurred; one from a myocardial infarctions the
sccond from an accident, the victim being crushed. botwoen an LOX and .
an enchor; and the third from drowning,  The only other scrious acci-
dent was a crushing spinal injury producing pareplegia, which occurred
whon & hatch fcll on the individunl, In additi-n to the requirecents
containad in Chapter 17, Mamual of the Msdiecl Departmnt, relative to
care of the dead, a Torritory of lbwail Death ortificate was required.
Bodies of the doad wore kept refrigerated in the supine position until
trensfer cculd bo'effccted to the kortuery fficer, EZNIWEICX who
arrrnred for transgortatien tc KWAJALEIN cr Trizlor '.'.rx:w dos-itale
Hunan romains pouches, obtained from the Army Supply Depot, ENIWEICK,
provod to be a convenicnt moams for storsge and tromsportoticn of the
decad, Tho mothod uscd by the Jrmy to trensport the dead is to place.

tho body in a humcn remeins peuchp place tho letter in a regulztion .
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coffin fron which the linins hes been removed; £111 the coffin
with ice; place cc;ffin in e coffin bo:‘: and trax.lsﬁort tfe box by
air to Tripler Aray Hospital; This method wa.s us;.d in trensporting
the body ;)f ox;e of the naval. personnel. and .a;;t.ee.red to be both ex-

Pemsive and unnscessery,

The Meximum Permissible uxposure (MPZ) esteblishe? for persomnel

of Operation C..STLE was 3.9 roentgsns (gamma .only) celculatad on tho
basis of 0.3 rocntgons (g:;::mﬁ only) zer week for athirtcon (13)
week period, Provided no previous owér-exposuro femainod, this MPE
of 3.9 roentg:ens cm:11d hava been aoquired without regard to thé in-
dvicuals past radiation history. This MPE wcs considered further
augeented by 0.3 roéntgons por week for ench week.in éxcess of
thirtoen (13) wecks of ths operational period, £11 exposure to
external éatm:a radiation wes regardaé as t.ot.e..l irraliztion,

Following BRAVO, cs & reeuit o the rchfivély hecvy radio-
active fall-out .or.x nearly all ships, the e cessary deccnieciretion
prcc:eﬁures_ fo_‘llow‘l’.x.zg, tne t/he r;ldiation receive? by helicoptor end
boat pocl personncl in su;;;;ort of the cientific Tesk Group, a
lerge proportion of the onersonnel of Tésk araap 7.3 w-re exposed
to rncictdon in wu:yirg dagrec;a. | .

A relatively hich porc.cnt:‘.ge of tho ;:eréonnel I the foliowing
groups- recolive? expssxlzres a;p;prc&qhing dr excecfing 3.9 roantgonss
entirc crew of the USZ PHILIP, flicht d.;ck crew of the US3 MIRCKE‘..
helicopter pilots and planc captsin.a, and boat opercting perscnncl
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of 1ask Greup 7.3 Boat Pool. On the recamandation of CIG 7.3, GJTF
S_VEN iﬁcreased the M..ximm Purmissible Dgosurs for ull persomnel
of trese groups to 7,8 ruentend, Dh.x'ing-thc-course of the operation.
the MPE of othcs critical ﬁ:rsonnel" was inecroased to 7.8 roentgens by
CJTF SCViN on thd recor.cndation of QTG 7.3, &Every effort was mads to
cssign nersonncl with high exposures to activitics requiring :Lntmn;
or no exposurc. FIollowing BRAVO, ths USS PHILIP was orployed for the
rere inder of the cperrtion ot locatlions other than near tie shot atoll
at shot tines whenever possible, This was not procticeble in the case
of the UJS BAIROKO but steps were teken to station BAIRCKO, insofar
as possible, in lceaticns where tho probability of ruceiving edditional
significent foll-out was recuced. |

In a Iotter to the Comrerder in Calnf, U. S. Pad £ic I1colt, dated
3 Mcy 1354, Tho Chlef of Nevel Operations (0P-362D/ex Ser (328P36),
in offect, stated that rneval jxrscmnel roy accumulets an integraﬁed
oxternal raciation exbosiro of 30 rocntgens (germa cnly) in a poriod
of two years or lcss ;rc#idedx (1) no wore then 15 noentgeng £re |
accuwmulated in azr} thrse ccnsecutive north ueriods, (2) perscnonel
irrediately ‘thereafter ere not assizned t: bill:.ts requiring routine
exposurc to icrizing rediation (3) wpon accuzuloting aa inte;rated
exp:sure of 30 rocnt;ems, they wili b2 remove. fron any further ox-
posure.to iznizing rediation until thoir total axposura of 30
rocntgens hes be:n intogratcd over attwo yoar period and (4) that

individual jersoancl exposure racercs are ciliguntly mainteined og |
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211 indivicuels,. Thess reximum Pernmissible exposurcs for ﬁaval
personnel cre considered reelistic for o?erations of tals tyce.
4-¢ these MFEs becn adapted iﬁitially the persomnel raglacecent
vrogram would not hsve been nec;ssary; end the considerdb.e time
end effort expended in raquestihg and Justifyins increascs in the

vPhs in particular individusls, would heve becn climinated, Pur—

. thermora, these hizher MPEs would reassure gersonael «nd decreese

‘their corsonal concern upon receiving lesser dosazcse

The £ilnm badges of three (3) men of en LQM crew indicated a

dosage of approximetcly 9CR. - Thorough investigation £oiled to

.rcvpai how thosc three {3) men could heve recoived this much
racirtion; however, thcy were transferrcd to davel Stotion,

KW:JALEIN and letor ta Tripler Amy .ospitel, QilU, T.H. whore

kaer conplote clinical and leboratory studiss, which werc
cssontially mgativa, they wore dischar:cd to duty. Sixtcon
(16) personnel on the U35 ThIRCKO (SVE~115) -nd twonty-cno (21)
personnel of Uw, DUILIP (DSC~498) rocoived smell skin losions
rescmblinz burns which circumstantiel cvidinee incdicet.d waro
due to radiocrctive frll-out particles from ER. VO, Present
indic~tions zeint to an uncomplicated hoelin: of tazsc burns.

Th. problems of stomic oedieine elon; with othur zodicel pro-
blems peeulirr to tals operetion wero discusscd with occh of tho

ship's medical departments, nadiologicrl physienl sxe=imtiors
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were not a requiremcat for particiiation irn Q.erction CAo‘bg.
appendix 11a - V shows the accwmletud racisloziens desspes of
sovssnnel of Tesk roup 7.3 as of 12 boy 1954, No signific.nt
increases in losages occurrel followines th-t datce.
2+ Ccnclusions
Ge  Tad hordih of Task lroup 7.2 rersonmicl was, in general,
very £0Ce
b, Mediesl focilities, supplies and personncl in the feorward

]

aroa were ndoquatc, The services of a general surpecn on cng of

b T Vi

- tie majer naval saips was hignly cdesirable.
. ce The vulierl vuerd as set us worked satisfactcrily except

when o sy having swrs wvas for removed from the majority of the

]
P9
Hn

- d. Tho priccfur.- £-r ovacuation of porsean-i for wedical
-
E; S 'S, was, in generay, satisfectory, In » fou dnelrrces deldays
'& r}*ﬁ.;¢ﬂ'wh"n n 317 ha’ t0 be eontacte” £ .o edirs cutherizing
) the aveeuation of L us porsonnai,
. 2, TR0 yraciuare £or transgorting hwin roncias fron the
NDETCX/EIUET Loz should e rovien®,

fo Toliolomicel heloris Lo osorserall gore osicnificonte Licwe
évor, perionent damogos Aue to such ars not cntieiz-ted,

l;. Q023015 iccl skin burns ewn result from fall-cut carticles,
estaeirlly if oxprosed corsonnel are not quiskly sent throush a o

c¢nm-ninetion freility.

G The irdticl $PlSs of novael personnel in some corployneat groups

w5 J-39
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(helicopter nilots and boat pool Oper;ting bersonnel) were too
low,. N |

i, The Maxirmm Pefniésibla Expcsures for neval personncl set
ferth in tae letter of The Chicf of Nevel Operations (OP-362D/en
Ser 0328P36) ere reelistic for operations of this type, and, if
adepted, o persoancl replecenent pregren in future operations

would probebly not be necessary,

. That radiological physiccl cxarincticns not be 2 requirce~
nent for perticipation by‘naval personnel in future operaticnms,
oxcept for those re;atively fow individuals wh> will renoin in-
definitcly in assignments whire radislczical hezards arc presaat,

te Th-t ncecesscry ¢.ntel work required bty novel personnel be
coopleted prior to arrival in the forward aree.

cs That a NMedierl Guarc be set up whenever two or more ships
with :ediccl cfficers cre present in the sae vidnity ina l-goon
and thnt a ship heving a edicdl officer which is in th: same lo-
cocn but for removed frou the majority cf ships not be scheuled
for the Medienl Guard, If 2o ship having tho Medioel Gumrc hes &
dental of ficer abozrd it should alsc be assigncd the Dontadl Gnrd,

de Thrt an inlividuel trensferred to the Jroy lisponsery,
ENIWETCK for treztucat shouls Irve incluted in his crders, a
@arcctive, tc be put into offect by the army Dispensary should it
be necessary, ordering the officer or uonlisted irm to Tripler-nr:y
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Hosnitsl, CAHUT, T. H.

ge Thrt the -resent precedure for trmnspcrting humen reatins from
the ENIWETCK/BIKINI ..rec be re-evaluctad fron tae standpcint of ex=
~enditure of zmaterizls, weight (by ~ir) and® dostincticn, The feasi-
bility of sending 2 bedy iced in 2 humen roncins pouch cirect to
Tripler (ruy Hospitel, cor via KWAJALEIN whora it con be refrigerated
ari re-icod bef:re deperturs, shculd be given coreful consideraticne

£. Thot one of the ship's medical officors, moferrcbly the
flizht surgeon of the CVE, be a quelified goneral surgecn who oy
be flown by helicopter to other ships of ths task group as, and if,
ncedod. '

ge Thot the Maximy: Pernissible Zxposures set forth in Chief
of Navel Omerations letter (OP-1362D/cm Ser 0328P36) of 3 May 1954

be cdcpted for novel personnel in future oporstionse
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Tflerd advigories o the scheduled detonation for BuUVO (010645 March)

WdPe 1s¥ued on B3 deys to the Chairman /BC, C/3S irmy, nd CINCP.CFLT,  Prior
to shot time, weather summaries for B=3 ond B-2 days indicated that th@* -
most faVorahle condition for socepted criterta for shot time from a weather/
radsafe point of view was preveiling end was forecast to hold through - -
schoduled shot time, The wind conditiocns indicated fan-shaped fall-oié
areas in tha northeast and northwest quadrants from GZ.

arrangoments had been completed with TG 7.3 units relative to the tyre
of seerch pattern to ba rerformed in the swecpa for the protection of trans=
ient shiprinz. .s previously desirnatcd, sweeps were to be made to 800 NM
in the sisnificant sector on shot day minus two days to identify, or at
lecst contact, any shippinz: within, or likely to move within, the forecass
fall-cut erea, The search pattern was to be rectangular, the long axis
centared on a beariny line to be determined on the basis of the forecast
fall-cut areoie One aireraft was to be used at low level on an autbound and
inbound track perallelins the foreesst central bearinz line, with the two
tracks spaced 50 NM away from the center line. Total scarch &overage,
considerinz radar range, for the 800 NM pattern was expected to be an area
200 NM wide and 800 NM long, On Shot day minus one dayy sweepe were to be
made to 600 Nif in the sisnificant sector to identify or contac$ shipping
and to divert shirping as necessary from 2 sector ares to ha desisnated on
the basis of the forecast fallecut arca, The 600 NM search pattorn was to
be triangular in shape, apex on GZ and centered on a signifiean® bearing
line tased on the forscast fall-out area, The base of the triangular
pattern was planned to bo 100 NM wide. One aircraft was plammed to f1y
the pattem, outbound on 2 long side of the trianzular pattern, across -
the base, and inbound or the opposite lonz side of the patternms Total.
search coverage, considerinz radar range, for the 600 NM pattern was
expected to be a trapazoidal arca approximately 200 NM wide -n ons base,
100 NM wide at the other and 600 NM lonz. Sweeps on shot day itself were
plamnsd to be specifically described in the event such searches becams
necessary. Three BlL.VO sweeps were ;orformed in accordance with thg above,
In addition, CINCP.CFLT had been requested to route shipring in the area
80 as to be ocutside a 500 NM sector centered on GZ wdth limiting true
bearings of 225 clockwise to 90 dezrees from H to H plus 24 hours. In
accordance swdth this plan, CINCP/CFLT on 20 February advised COMNAVFORM.KL'N
#3 and COMH/WSE.FTUN to the effect that shortly before cach C.STLE de=
tonation, CJTF SEVEN would issue messasge advisories concerning the anticiw
pated radioclogical impact on air and surfaco routes and would include
recommendations relative to elosure of routcs, that during the two days
preceding each shot, TG 7.3 scarch aircraft would meke recomaissance
flishts in the siznificant fall-out quadrant out to 600 NM to clear
itinerant shipping from the predicted cloud passaze ares, and that on the
basis of this information,, to implcment actiocn to divert ships from
possible hazardous arcas and to assist the nmission of the TG 7.3 aircraft
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2@ practicables No transient r.-i;ydng was reparted on the B=2 day P2V
swoep centered on a sizfificar * forecast cloud movemexd on true bearing
of 300° oyt to 800 miles from _<e The B-1 day search by P2V out to 373
nikesr aw-a- forecast significant cloud movement cn a true bearing of 3
disclosed no transient shippinz except the General Patrick, whose courdey
and spedd would take her ocutside the hasardous area oy shot time,

_ . By tho morning of B-1 day, the wind patterns (forecast and actual)
were favorable but the trend of the observed resultant vinda petterns was
toward on unfavorable or marsinal conditione Following the 1100M, B-1
Coammend . Briefing, the routine H-l8 hour advisory to CINCP/CFLT indieated
forecast T2-hour aipr particle trajectories for ten and fifty thousand
fect, no simnificent fall-out farecast for populated Marshall Islands,

and no safety problems on alr or surface routes oxcept surface routes
botween 275° clockwise to 80° cut to a radius of 450 NM wdth possibla
sisnificant fell-cut in this arcas No known shipring was in the forecast
falleout arca, The Surface L.DEX was forecast for shot tims to shot plus
six hours to ba a 30° sector to tho west southwest and a nafrow sector
centered on 65° with an additional eircular radex area arcund. GZ of radius
15 miles., The ilr L.DEX from ten thousand feeb and up (as well as forty
thousand feet and up) included an area betwsen true bearings of 285° clock-
wise to 70° from GZ, The H plus 1 hour iDEX was specified. for 2 maximum
distance of 18 NM; the H plus 6 hour was specified 28 six times the H:plus
1 hour distance.

The Britisk Sempling Unit on KW.J.LEIN was advised ab H mimis 18 hours
of the firm schedule for Ei.VO, the foresast 72-hour air particle trae
Jectories, the anticipated arca for British operations and directed not to-
penetrate the Denger .rca unless spocifically authorized latcr to do go by
CTG 7.4 The British Unit was advised that final séramble and routing
instructions would be issued by CTG 7.4 at H plue 3 hours, and directed to

&s authority for RBu.\VO flishts. ‘

at the 1800M Command Briefing, the decision was mads to continus on the
previous decision to shoot, but to look st the camplete weather/radsafe
situation again at midnisht, and to move the Control DDE from its poaitiom
due west of GZ at 90 NM to a position cn true beardng of 230°, 90 NM from
GZ.

ot apprroximately 2200, CTG 7.4 was directed to sct up the first
cloud tracker (WB-29, Wilson 2) to search H plus 2 to H plus 14 hours from
base to a thres-hour racetrack holding pattern 50 NM west of GZ, thence
to 2 sector centered om GZ, limitinz true bearing 55 and 85 dogrees to
Sw Mo )

file a flisht plan through the Kwajalein Lisison Officer using this advisory
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"7t the nd.dlﬂ.:&ti br‘ efing, the forecut ofterod a lese favorable
condition'in the lower levels (10,000 to 25,000 feet). Rasultand winds
at aboub 20,000 fect wers foiecast in the direction of RONGEL/P amd  twt
ONGERTX (see Incl 5); however, it was considerad that the speeds ant
aitiludex 243 not warrant s conclusion that significant quantities and..
levels of debris would be carried cut g0 far, The decision to shook was
contimed subject to a furthar weather/radsafe check at O430M BRAVO Days
T/5E Site was forecast to be well in the fzll-cut area and K/'N Sita to be
in a fairly hizh intmsity area, Since the B-l, day forecasts zave winds
tending significantly from west southwest, a decisicr was made ab the
midnizht briefing to search for shipring ahead of the cloud, i.e. centered
on trus bearing af 65° out to 600 NM, and to wern ships ou$ of a L50 NM
minimm radius, .t approximately H-4 hours, the Britisk Unit on KW..JILEIN
wis given the forecast H hour GZ winds,

.t the O430M briefing, no sirnificant change had been observed in the
latest winds cxcept that the GZ observations were showing: more northerly
ond westorly camponents in the lower levels than before. In view of this,
the radsafc recamendation was made to move the task force shipe radially
further out from the mdnimum of 30 NM to a minimum of 50 NM {rom GZ in the
southeast quadront, This was done for the smaller and slowerr vessels, tut -
the larzer ships romained at 30 miles to maintain voice communication with
the bunker firinz party rersommel on N/N and in order to maintain a
capability for helicoptcr cvacuation for this party. The rosultant: winds
pointing at RONGERIK and RONGEL/? werc licsht and were not forecast to
tronsport. significant debris to thesc atolls,. Search results, as well as
cther sources of infomation, relative to transient shiprins being negative,
the decision to shoct was confimed. .. post=shot analysis of the Hi.VO
fallecut pattern (by elliptical approximation) is included in Inclosure 1l
Based on the midnight forecast, confirmed at O4L3(, the Surface and /ir
RADEXES were modified as indicated in Inclosurs 5,

At 06434, 1 March 1954, B.VO was detonated on tho surface of a small
sand spit botween sites BIKEW and CH.LLIE without hazard to task force
personnel. The bunker firing party reported in safe, but by O7T15M the

- radiation levels were rcportod risinz at the bunker. These levels continmued

' to rise to about 25 r/hr. The firin; party wes considercd to be in a

rcasonebly safe position sinee the personncl were able to ot into a well
protocted arca deep in the bunker, reading a-proximatoly 35 mr/hr.

The overell cloud assumed a funnel shope with the stem a vory small
(approxmately ton mile diameter) column underneath. The juncture of the
lower stom with the funnel was at about 20,000 to 25,000 fcet., The top
of tho funncl was at about the tropopause. ..sove the funnel an over-
running lip formed apparcntly from splash-out at, and above the tropopause.
ot about H £ 30 minutcs visiblo particles wore observed cominz from the
Juncture of the stcm with the upper funncl., The rain of visible particles
" moved out and up the sides of the funnel until an area was dofined, the
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diametey-of whichwas on the order of fifty miles. (For a further precise
descriptdon of the cloud formation and evidence of the arca of early
talYing particles, see the final report of Project 9.1 Cloud Photosraphy.)
The zenpral appearance of the clouds for the romaining high yiold C.STE
shots was similar to BRL.VO with the axception that larse volumes of the
cloud below the large upper ovor-rurming lip appeared to be more of a -
\\hite wator aercsol than ER.VO,

h The cloud tracking (by Wilson 2) during the morning on shot day
1 indicated no contaminstion of consequence nowing toward ENIWETOK or
UJEL/NG at ton thousand feet, readings being om the order of 10 mr/hr
maximm, Due to a misunderstanding, Wilson 2 was delayed by the .dr
Operations Center and over-stayed his time in the racetrack holding
pattern. This resulted in 2 material delay in Wilscmn 2 starting his sector
search upvdnd from GZ with the result that his search was apparently per-
formed to the north and bechind the major portion of the contamination
responsible for the Marshzll Island fall-out. XA warning was relayed to
¥ilson 2 to expect a contaminatod area about 200 NM cast northecast of GZ
on his upwind sector scarch, This was based on an abbreviated roport
from the BL.WO Day transient shippin: search aircraft,. reported to have
encountered contamination and aborted at a point weat of thab. location.
During the upwind portiom of tho Wilson 2 mission, intensities were from

j 100 to 500 mr/hr maximm. (See Inclosure 6). Due to the abort of ths
first. transient shipping search aircraft, ancther was requested to aamplete
the mission. The exact coverage by those two airereft was not determined
3 until severzal days following BiuVO, From the logs,, it appears that the

first aireraft roached a position approximately 65 NM due east of GZ by

.
E_E_F s

0950M only to abort dus to contzninaticn and return to base at KWiJ.LEIN,
The second aireraft attempted to pick up the designated 65° search track,
but encountered contemination at about 160 NM on a bearing approximately
85° from GZ. This aircraft moved out further east and oventually picked
- up the 65° search track 240 NM from GZ at 1533M, No contact was reported
on the Fukuryu liaru, the Japanese fishing boat involved in BU.VO falleout,
Duc to improper handling:of a dispatch, the first P2Vs O945M 1 March
report of 500 to 1000 mr/hr at 238 NM on 86° true from ENIWETOK at 1000
fect did not reach RadSafe until 6 lMarch,

«t about 080QM, due to the arrival of carly falle-out, all shipe
wore directed by CTG 7.3 tu open to 50 MM frcm GZ on a southerly ccurse
at best speed using wash-down systems 2s necessary. Freviously, the
slower and smaller ships had been moved out, however, operational problems
dictated closer positions for some of the larzer vessels. Of primary

and the ability to cvacuate the party by hclicopter if nccossary. . «fter

stabilization of the bunker radiation ficld (with acceptable levels inside
the bunker) this requircment became relatively less important, .

K=&

concem was the meintcnance of communications with the bunker firing party
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__ib-about H-plue 4 Rours, CIG 7.4 was directed to seff up the secomd~

elou tracker (Wilson 3) for H plus 12 to H plus 24 hours search ot 10,000

£5%6 10 & sector- centered on GONGERIK with: 1imiting true bearings 509,
80° to 500 NM, thence to 17 N, 163E to base, Wilscn 3 was anthorized
shif$ his last turning point i€ necessary to accomplish his mission within

range capabilitics, Wilson 3 was advised to expect contamination approxi= -

mately midway through the sector portion of his missione The vectored
route following the sector search was selested in accordance with the
forecast cloud travel toward the north and east’' and was specified to verify
forccasts and to evaluate the impact of contamination on the air and
surface routes throush Wake Island. '

it aprroximately H plus § hours confirmation was given to previcus } »

verbal authority for penetration of the Denger .rca by the British Umit,';

Confirmstion of the Wilson 2 survey between ENIWEIOK and GZ was
availabie in a report from the ENIWETCK monitoring system which reported
readings, in rain, at 1745M on shot day of 4 mr/hr on FRED and 3 mr/hr on
IMER. Subsequent Teports were in jood agrecment, maximums reaching 10-15
nr/hr during the nighit of 1 and 2 Marcha .

During the afternconm of shot day it was decided to return the major
ships to ENIWETOK for re-srouping of personnel, .iladsafe recommended that
no ships enter the lzgoon prior to 2 March and that water sampling {lagocn,
drinking and salt systoms) be carried on continuously during reeentry of
the BIKINI lagoon on plus one day and thereafter. .Subsequent to 2 March,
lajocn contamination proved more an operational ruisance than a hazard, *
Water intakes and ovaporators slowly built up activity, but. stabilized
with routine decontamination actions by about 10 March, however, salt'
water systems, such as heads and salt water pipe fittings,
flushing occasionally to maintain acceptable levels, (See Tab J.)

A report wes received about 2100M on B Day that the H.SL NYKOPO
instrument in the hands of the weather detachment on RONGEXIK had gone
"off scale.® These instruments had a full scale reading of 100 mr/hr,

No higher scale instruments were available at GONGERIK, The off-scale
report was not viewed with concern since task force ships were experiencing
readings of more than 100 mr/he (the B.IRN0KO roin- as hizh as 500 mr/he on
the flicht deck). Considering the dstance (133 NMM) and a cloud tracker
ab about 1945, 1 March reporting of zero contemination over RONGEIX, it
was generally believed that IIONGERIK and tha'.task force ships were caught
" in a general east-west pattern of finely divided (95% less than 5 micron
by cascade inmpactor) particles over a wide arca, bt 2200, 1 March, the
weather detachrment was advised of this assumpticn and that the suspected
conditions constituted no significant hazard to zersonnel; however, it
was ascertained later that this priority messaze did not get off the
Command Ship untdil 0500M, 2 March, In addition, NYKOPO KW.J/LIIN Flight
+ble was scheduled for 2 March, The message on this flisht also did not
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got off the Cammﬂ‘ Ship untdd early the follovdng mormings. KRAJLEE™
Flizht Able pattern covers all Marshall Islands north of KW.J/LEIE and up
tevFANST-as a northermost turming point. herdal readings token on the
fIi-h8 st low level are extrapolated to the ground. Flisht ‘hle wvam ladaw
directe® to make an in-flight report upon reaching TA(NGI-

In the meentime, the TG 7.4 commander of the weather island dmt
received at 2330M, 1 March, an information copy of the RONGERIK 2100M
dispatsh to CJTF SEVEN, Not being able to clarify the DNONCEIIK statemenh
of "100 plus®™ he decided to send a radsafe monitor to KW.AJALEIN to board
the reular weather island service flich$ scheduled to depart KW.JALEIN
for RONGERIK at 0830M, 2 March,

shout 2000M the task force eommander was briefed on the overall
situation as was known at this time. This included the results of some
initial demage and radsafe survey informmation taken abous noon by helicopter,
reports from the sampling aircraf® (F-84, B=3& Fcatherweights and B-36
control), the first twelve hour cloud tracking mission (Wilsas 2} and the
first few reports on the HAL2 to H2A hour cloud tracker (Wilson 3)e The
task force cormaonder was advised that fairly heavy contamimations had been
encountered by Wilson 2 in the sector portion of his flight and thah one
F2V aircraft had been contaminated in about the same region. The task

. force cormander was advised that the readings token at tag thousand feet
. by the cloud trackers were thought to be on the order of magnitude of

those encountercd by the task force ships. Since the only simnificsanb

' _contamination was found in regions which eonfirmed the forecast cloud

trajectories, the requirement for H plus 2L through H plus 48 hour
tracking coverage was cancelled at 1930M, 1 March,

" Wilson 3} haad been advised to cxpect contamination about half way
through the secter portion of his ﬂirht. This prediction proved
reasonably accurate; intensitics were in the 100=500 mr/hr rangze. Wilsan 3,
upon completion of his search, proceeded on through the vectored portiom
of the f1ight without further contast wdth radiation, It apreared that all
contanination was east of the Wilson 3 sector; however, as later evente
indicated, Wilson 3 was obviocusly north of the major falleout arca, .n
attempt had »een made at about 1030M, 1 Harch to shift the Wilson 3 sector
to limiting bearings of 80° to 120° to put the scarch ares deerer into the
Marshall Islamd reglon, This action was taken on the basis of the RONGERIK
dispatch mentioned atove, Duc to cammnications delays again, Wilson 3 did
not receive tha change until after completion of his previocusly designated
search sector.

is a result of the repcrt from .ONGEIK, the advisory to CINCP.CFLT at
2200¥, B Day included rcvised forecast 72-hour trajectorics for ten, twenty
and fifty thousand feet and mention of minor-fall-out at LONGERIK plus
minor fall-out at RONGEL..P and other northorn Marshail Islands, Ths fall=
out was attributed to an H plus 12 hour change in the forecast air particle
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trajectory for the twenty thousand foot levels This trajectory, formerly
mewing “eoward the ENE, was reforecess to move in a circulay cloclvdise:
path through scuth to west, The CINCP/CFLT advisory ineluded no healtr
hazard Drohlem for surface and ailr routes, bub that falleout on Bildnk itoll,
as well as damage to structures, would delay re-entry several days. Further,
the advisory stated that NYKOFO Flizht .ble wasg scheduled for 2 March and

that it wes not anticipated further actiom would be necessary.

During the trip back to ENIWETOK on the nicht of B Day, the fleed
encountered a wide area of finely divided (apparently less than § micron)
rarticles which caused top-side intensities as hizh as 350 mr/hre Appro-
priate measurures were instituted by the Navy Task Group Commander to the
effoct. that all personnel not cssential to open deck duties would remain
indoorse Ships! wcather doors were closed and the washdown systems
operated intermittently, .11 personnel wers debarked a% ENIWETOK by about

1000M, 2 March,

The TG 7.4 radsafe monitor orcer to RONGEIIK via KWAJALEIN, arrived
over ONGEIK at about 0945M, 2 March. A pass was made over the length
of the island where readings from 4 .N/FDR T1B instruments were 200 mr/hr
at 500 feet and 350 mr/hr at 250 feet. The latter reading and-a request
for additional aircraft was rolayed : ack to TG 7.4 via KW.JALEIN, The
relay resulted in considerable delay and misunderstandings due to gzarbles,
Upon landing =t RONGERIK at 113QM, the monitor advised the detachment to
evacuate. The following additicnal radsafe readings were takent

a. Inside a building where the men spent most of their times- 600
nr/hr, - (Reading was low because the building had been washed down early

in the morming,)
‘b, Outside the above building, waist hedzht: 1800 mr/hr to 2400

nr/hr,

c. Surfoco of a bed in a living tent: 1200 mr/hr.

Ei-ht men were locaded on the airersft and evacuated to KW.J.LEIN orriving
at ebout 1400, 2 March, Due to non-zavailability of additional amphibicus
airlift, tho remaining 20 personnel were picked up on a return trip, and
discharged at KW.J/LEIN shortly after 1900M, 2 March. «l1 personnel wcre
deconteminated by the TG 7.3 search squadron stationed an KW..JALEIN.

At approximately 120Q, 2 March, ladsafa of the task force was advised
of the TG 7.4 monitors intcntions to evecuste IONGEXIK. In the absence of
intensity readings it was rutually asreed not to authorize evecuaticn and
to request radiation intcnsity rcadings., This resulted in the pugzaling
information of "3.2 r/hr ot cne inch” and the morc useful reading of 340
nr/he at 250 fect, I was rutually agreed (by the TG 7.4 and Task Force
Radsaefa Officers) that an cvecuation was necossary and verbal authority
was civen to do so,. The ncpative answer to the first request to evacuate
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RONGERIXwas based-om the fact that no intonsity readings were aweilable..
othaw than, the "100 plus® of the provicus day,; and on the fact thad the:
weather staticn's off-scale roading had been comparced gererally with tha' _
rcadinge in the task force floet clcser to GZ and with the readings made
by the cloud trackerse

No radiation instruments in the roentgon ranre had been included in
the TG 7.4 weather detachment supplies, althouzh such instruments had been
recommended by the Task Porce iadsefe, A recammendation to supply RONGERIK
with £ilm badges was accepted and carried out, The rodiac instrument shorte
caning arose indircctly from a roquest that the wecther detachments operate
ond report radiation intensities forr the Health and Safety Laboratory, New
York Operations Office, .FC (H.SL NYXOPO). H.SL NYKOPC instruments duppliod
to all woathor island detachmunts wers essentially scaled against moisture
in any fom. 3ince no previcua test expertence indicatod high falleocut.
intensitics at islands at similar distances, and since to equip with other
types of instrumecnts would have cntailed problems in humid storage amd
meintensnce of electronic equipment under conditions of weekly emsrooncy=-
type rcesupply, tha decision had heen made not to include additicnal instrue
ments for the weather stations, (It is also noted that the three [xmy
personnel of Troject 6.6 placed under the weather detachment, had also been
directod by Irogram 6 personncl to include an :N/PDR T1B in thoir equipment,
No such instruments were included:)

In the decision to azuthorize the WONGEUIK ovacuation, consideraticm
was ziven to the fact that only U.S. troops were beins removed whereas
native populatod atolls were also undoubtcdly contaminated to the same or
hisher degrese The informal decision to rcmove only JONGERIK personnsl
was made on the basis of urgency and incontrovertible necessity and because
it was the only atoll on which there was positive evidence of the exact
ground contamination, It wos decided that the inference of similar con-
tamination on other atolls in the vicinity should be considered by the Taske
Forco Cormander, .ccordingly, the Task Foreoe Radsafe Officer, in conferene:
with the Task Force and Task Group Comanders,anc the Scientific Director,
presented the falleout situation as it was known at that time (approxi-
mately 13301, 2 March), The twenty thousand foot forccast trajectory
(modified posteshot) was believed to be the primary factor in the movement
of contemination south of the prcdicted fall-cut arce., It was assumed
that a considerable number of adjeccnt populated zctolls in a general
"horse-shoe" shape were zffected, The cormanders wecre advised that the
NYKOTO Flisht ~BLE had beon requested the previcus niht and that this
flisht had been instructed to make an in-fli-ht report upen reaching T.ONGI

Before the conference was over, an in-fli ht report from Flisht .ELE
indicated 1350 nr/hr at 1340, 2 March on the ground at .iongelap Island,
400 mr/hr at 13284 at .JLINGIN.E and 1,0 mr/hr at 1300M for WOTHO. The
decisicn was rcached at the conference that an evacustion of RONGHEL.P
was necessary and that others likely to be involved, would be determined or
the basis of readings from the remaining portion of the Flisht ABLE pattern
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.-accordingly; £t wes decided to start 3 destroyer on the wey to RONGEL/P
irmediately and to set up an Si-16 amphibian with monitors to check the
surface conditions at .ONGEL/P bofore darke The destroyse was dire ©
be off NGEL\P recady to start evacuation at dawn the following day.

Trust Territory representative with interproter was requestcd to move by PEM
tron KW/ J/LEIN o arrive at RONGEL.P at tho same time. The 3i-15 was seb
up, two rosponsible mcnitors were cspecially briefod to make readings at
waist helght, use sovoral mctcrs of the soma .type for comparison and to use
different types for cross-check. .n average reading of l.4 r/hr at approxi-
mately 1700M made in the livingz area of RONGEL.AP Island by these monitors
was usod in the decision the same nisht to urder thc destroyor to commence
evacuaticn operations at dawne Evacuation operations began about 0730M,

3 March and were completed by 1030M, tha seme dates It developed that all
of tho natives away from the living arca had returned home in order to
discuss the unusual phenomena of the visible light and audibla shocks This
factor simplified the evncuation operation by concentrzting all natives on
the home island of RONGEL/Ds Interrogation of natives disclosed that all
were rresent axcept 17 who wewe fiahing ot JJLINGIN..E, Following tle
RONGEL/> operation, the destroyer proceeded to .JLINGIN.E, removed the
remaining 17 and proceeded to KWLJ/LEIN, . total of 17 males, 20 females, *
15 boys and 14 girls were removed by destroyer and disemberkdd at KW/JILEIN,
16 0ld and sick were moved 2t about 0930M by PBM to KUL.JLEIN., Deconws.
tamination of all notives was accomrlished during the trip to KW.JILEIN.

- The full report from Flight .ble receivod aprroximately 190(M, 2 March
indicated UTIIK sround contaminaticn at 240 mr/hr at 1651M, 2 March amd
76 mr/hr at atout 1716}, 2 March at .ILUK, the nearest populated island ta
tho souths BIK/.i, the nearest island toc the north was determined to be
unpopulated and contaminated to about 600 mr/hr at about 1628M, 2 March.
AONGI, the next nearest island to north at 15221 was 1.4 nr/hr and un-
populated,s Based on these facts a decision wes made to start ancther
destroyer to UTIRIK to anticipate an order to start evacuction at dawm on
4 March, In the meontime a PEM was set up to ground survey UTIRIK on 3 March
while the destroyer was an the wny, This ground survey, conducted in the
sane manner as that for RONGEL.F, indicated 160 mr/hr at 1830M, 3 March,
The infinity dose of the UTIRIK natives was computed at 58r. The decision

* Yo evacuate was mede and the destroyer ordered to start cvacuation the

following moming, 4 March. The evacuation commencged at 1100M and was
campleted by 1300Ms . total of 47 meles, 55 femnles, 26 boys and 26 girls
were removed, decontaminated cn the destroyer enroute to KW.J/LEIN and
disembarked on 4§ ilarch, Questioning of natives disclosed that all had Seen
removed, The destroyers which evacuated GONGEL.DT and UTTLIK were directed -
to obtain drinking water samples from these stolls, .. check of the water
samples indicated from 2 to 28 times tho task forec standard for full time

usage.



~With-the-doeision t0 evacuate UTINIK made and the mochinery sed i .
xnogot to-nccomplish this operation, the status of .JILUK wee put up fow .
consideration aprroximataly 2000M, 2 March. This atoll has a reported..
population of 401l; The infinity dose wes determined at less than 20r, ‘dJs,,
lesa than the standard used by the task force for its sampling aircrafd
crews.- This was the major factor in the decision not to swacuate /ILUX,
+11 othor populated atolls on the Flight uhla oa.ttem recaived loss
contemination then LUK, .

During the aftermoon of 2 March a directive was issued to execute
KW/J.LEIN NYKOT'Q Flichts BIKER and CHLGLIE on 3 March, Thess flights cover
211 Marshall Islands south of KW.J/.LEIN, The flights were set up on the Y
assumption that the twonty thousand foot trajectory could have broucht cone »
temination arount to tho scuth md wes$ and contaminated same of the
gouthern Marshalls, (The fli-hts were executed on 3 March, No ai?unca.nt
ground contamination was found, .n additional NYKOTO type flight (cdesionatcd e
KING) was performed over the Gilbert Islands om 6 March for the sme _ T
reasong, .t the request of the Task Force, CINCI/CFLT obtained advance e
cloarance from the British for the Gilberts flishte The maximmm of 0.08 ﬁ
nr/hr on 6 March was reported through CINCI/CFLT to the U.3. Navel .ittache T
in Londor,) Several special reports on activities through ZI.OOH, 2 Harch o
were dispatched to the .30, ..my and CINCI.CFLB. N

mrouc,hcut the acticns involving svacuation of natives, . the standard
reférence used to determine whether or not an atoll was populatod was OpNav i
F22-100-M, June 1951,Trust Territory of the Pacific Islands, On the basis :-._
of the 17 natives on AILINGIN.E (reported to bc unpopulated), confirmation '
was obtained frcm the Trust Territory representative at KW.J/LEIN .prelativae
to the status of other atolls involved in sionificent fall-out. Of
particular interest wore Ki2 and ToKA for BRaVO. fall-out and T..ONGI for
future shots. These atull proved to be unpopulated as. reported; the E
natives on JLINGIN.E were not permanent residents, having tmporaru; ,
occupied AILINGINAE for fishing purposes, ‘

v MPAPUIN L -, \ e r
. . v e e . - . =y ik T A

5 The routine daily advisory to CINCT.CFLT on thc evening of 2 March i
indicated no change in the foreccast 72-hour cloud trajectories and no g
health hazard problems for surface and air routes or land arcas other than b-
thosc covered in previocus special summaries to the AEC, C/S .umy and CINC- =
T/CFLT, and that all special and routine flizhts to date confimed the
simificont fall-out area, The advisory stated that the highest reading
recorded was at RCHGEL.P Island with 1.5 r/hr at the surface at H plus 36
hcours, and that leaser but significan® fall-cut was suspected at UTINIX,

CINCi.GFLT was infomod that zround monitoring would be conducted at UTIRIK -

on 3 March, that appropriate action would be taken, and that NYKOPO Flicht !

B.KER and CH:ILIE would be flown on 3 March, .:-_',.j
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. DA T March a $pecial sdvisory ws dispatched to CINCI/CILY to tha-effec\
that NYXECQ. F1i-hte B.KER and CH.RLIE indicated lese than 10 mr/hr at-2l}
atolle, that no further health hazard problems were existon® or foresapi
and thae Johnston Island was cantinucusly reporting negetive contamination.
Nevertheless, it was recamended that all Hawaii NYKOPQ flights be made as

a precauticnary measures The 2000M, 3 March routine advisory $o CINGFICALT

stated that the BRiVO cloud was forecass cutside the area of Task Porve
information and as a consequenge, the forecasts 72-hour air particle trae
Jactories wers terminated, The advisory included the results of the UTIRIX
ground survey and the fact that documentary photosraphy, weter and soil
samples were taken, The advisory included the cusrreah etatus of the
RONGELAP and UTIRIX evacuation and details of a oonference bstween CJTP SEVE
and COMNAVST/KW..J reference care of natives, In particular, the advisory
menticned that task force funds had beem authorized to cover extra expenses
incurred by tha Trust Territory in caring for the natives and suggested
that the CINCPACFLT Surgeon assume medical reaponsibility for evacuated
natives at KWAJALEIN and other sites as required,

* - During this period of time, a specisl effort was crganized tc care
fue the natives and study the effects of the radiation-on theme This
offort became known as Project 4.1 in the military effects program, A
complete coverage of this aspect of the evacuation is contgined in the
final report of Project L.l, :

At 2000M, 4 March, the final routine advis..’y was dispstched, to

CINCPACFLT with a statement that further advisories would be

upen the circumstances, This dispatch included a statement thap the
evacuation of UTIRIK was completod by H plus 78 hours with 17» as the best
estimate of dose received by the natives, Further, the advisory included
notification of Flight :BELE scheduled for 5 March,

It should be noted that the pattern of routine advisories set up for
CINCPACFLT, the AEC and the C/S, Army were only a part of tha total .
dissemination of information relative to post-BERAVO events, Frem the
beginning, a number of speclal advisories and informaticn copies of
planned Taak Force actions were forwarded to thess agencies as the facts
or plans became firm, In particular, repcrts on the conditiom of the
natives were maintained until near the end of the gperation, ;d coples
of the detailed plans for the several surveys wefe dispatched to CINCPACFLT

~ and HICOMTERPACIS as appropriate,

On the basis of Flights ABLE, BiKER and CHARLIE, it was determined
that no further atolls would need to be evacuated, The effort was therefore
concentrated on those populated atolls indicating more than 10 mr/hr at
H plus 24 hours and which were not evacuated. For this purpose a special
survey was sot up under the technical direction of Dr, Thomas N, White,

H Division, LiSL, assisted by Major Robert Crea, Headquarters, JTP SEVEN,
to stayt fram KWAJ/LEIN on 5 March by PEM, Due to the hazardoua conditicns
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for M operatitng ab LIKIEP, AILUK, JEMD and MEJIT, these atclls were. ~ ~ ~
assigiedtc a destroyery The destrcyers party was also directed ta check
PACMICLING M/V Roque, reported te have arrived ad UTIRIK (from KWAJALEIN)
at 1000M, 2 March and to have departed UTIRIK for AILUK at 0700, 3 March,

Pollowing the survey undep Dre White and Major Crea, the nexk efford
was directed toward acquiring data on the avaguated atolls in order thad
the effecta of the radiation could be better evaluated, The investigation
included ground monitoring and the taking of soil and water samples from
living areas, Secondary purpcoses were efforts to reduce the adverse
impact on real and perscnal property of the hasty departure, to determins
-, ' radiation data of scientific intoress and to evaluate the time of re-

; occupancy by the former inhabitants, This effor® was assigned to a

_ destroyer in order that working parties would have a floating base for
operations ashore and decontamination fasilities aflcat, The technical

direction of the effort was placed undes the -supervision of Dr, Herbers

- Scoville, Technical Director, irmed Forces Spccizl Wesrona Preject, assisted

by representatives of CiSTLE Project 2,53, The rehabilitatiom portion of

the effort was placed under the supervision of the commanding offiger of

the. destroyer. The party with equipment departed 7 March for KWAJALEIN

to join with a Trust Territory representative in a PEM rendesvous with the

~destroyer at RONGELAP early morning of & March,

hrrangements were mads to air ship soil and water samples te Health :
and Safety Laboratory, .EC, New York Operations Office, .ittentices Mry. ' .
Merril Eisenbud, Mr. Eisenbud was requested to provide the task force.

with decay information and activity per unit area om the soil semples and
activity per unit volume on the water samples, He was also requested to

make such other analysis as he thought necessary considering the ummsual .
circumstances and interest in BRIVQ Event,

Detailed reports by Dr. White, Dr, Scoville and Major Crea have been
distributed separately to intercstod agencies, (See Tab H,) Continuing
surveys of the evacuated atolls were made for picking up of animals for
medical studies, rehabilitation and for studies of marine life., Reports
an these activities were included in the above distribution as they became
available. (Tab H,) '

On 6 March, CINCP/CFLT requested COMN/AVM/RI/N/S to provide informaticn
on the P.CMICLINE movements within 600 NM of the ENI'ETOK-BIKINI Danger
Area until May, The request stated that the information was required as
a precautionary safeguard during current JTP SEVEN operations. .is x
consequence, daily reports were received by the Task Force on the movements
of these vessels. In no case were P.CMICLINE vessels inveolved in
significant fall-out areas, ‘
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— O ¢ April ififtrmation was received from COM/VM/RLIN.S te the -
effoub Jiat. COMN/ VM RI.NAS had been charged with monitoring coprs cax
PACMICLINE vessels ab GU/M and requested confirmation and resulls of “uy«
reparted menitoring by Dr, Whits a% MAJURC of copra loaded on PACMICLINE
M/¥ Roquee COMNAVMARIAN.S was informed that the Roque was moritored o
arrival a8 M. 1630M, 7 Mareh by Dre Whits (/EC) with the following
resulta (in mr/hr): 2 to 3 inside main deck structure, 10 m opea decks,
5 to 8 in sleeping quarters, 10 to 30 on rope amd canvas, 10 8
readings or copray but that the entirs survey indicated no health hasards

On 8 March information was passed to CINCP/CFLT relative to the
P.TAPSCO (40G-1) and ths MER/PX (.F-38). These vesscls were located a®
indicated in Inclosure 15. CINCP/CFLT was advised that the P.T.APSCQ should
be given a radiation survey over topside on arrival at Pearl if the:
radiation levels could not be determined c¢nroutes Best estimatos indtcated
th.o the northem frings of the cloud could have reached tha PAT.PSCO by
H plus 8 hours with the ship moving away from the general maim cloud path,
TG 7.3 was requested to give the MEHAPI a radsafa survey upon arriwal at
BIKINI as a precautionary measures (Subsequent monitoring of the MER.FX
on 9 March disclosed negative contamination,) Relative to the PATAPSCO,
information from CINCF/CFLT on 20 March indicated the folléwdngy an .
accurate estimate of the actual accumulated exposure of the 103 personnel
on the PATAPSCO (AOG-l) was not possible; film badges or phosphow glase
was not utilized as the ship had no knowledge of fall-oul, Heavy seas
the entire voyage probably reduced topside levelsy The 9 March bloed

_ count was given as follows: mean WEC 8180, platelets 261,000, segs 5,
lymphs 37,9, hematoerit 47.7, no significant individual variationse The

18 March blood count was given as follows: mean WEC 8363, platalets 240,488,
segs 59, lymphs 36, hemetocrit 46,5, no significant individua} variations,
Lowest WBC 5300, no symptoms, Overall evaluation —- not significant,

Urine samples being forwarded BuMed for ¥P studies,

Throughout March and part of .pril several reports were received which
indicated Japanese fishing vessels arriving in port with contaminated
tuna, same of which was destroyeds No illness was reported on crews
ather than that of the Fukuryu Maru, Based on the reports, it appeared
that contamination of the tuna was not significant, .

On 8 May a Japanase survey party started from Tokyo to eanduct a
3iological, Oceanogrzpnical and Meteorological research on the effects.
the fisheries of Japan received from the thermonuclear blast experimemds,
The survey made studies at points 500, 700 and 900 NM from BIKINI. In
July, the results of this surwey indicated contamination exdsted in the
waters at considerable distance from BIKINI, but that the levels were too

low to be considered of any significencs,
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1, - Memo for Record, Subjects "ERLVO Shot, Operation CLSTLEP, datediwt

2 hpr % .
2« [n Evalustion of Weather Forecaste for BAVQ - -
3 Tabulation of ERAVO Pre-ehob and Post-shot Winds frox Task Farce
Statims : ST .
lp» Porscast and Computed ERLVO Ar Particls Trajectories i
5, BRAVO Ground Zero Hodographs '
_60 /lr Radsafe Operet:lons for m&m ’:
7. BR.VO Shot Day Grom.d Radiation Intensitiee On-site (4 and B) :
8, SRD-229-5LE = Radinactive Contaminatiom of Ships ang Radlological
: Contemination of Fersonnel of Task Group 7.3 due to ERAVO, the
First Nuelear Explosion of CiSTLE :
9, Preliminary Results NYKOPO ilr borned Momitoring Flighte o/a 1 Mar 5h
10: Discussicn of Off-site Fall-out, BRVO .
1%, Pattern of Fall-cut Following ERAVO Event (2 ippendices)
12, Medical ispects of Fall-out from BRVG
1%, Memo for Record, Subject: WProtaction of Transient Shipping during
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SUBJET& EBAVQ Shot, Oporaﬁ.ou C/STLE

- la M’ To make a matter of record operational aspects that’
were considered prior to BRAVG evens of Operation C.STLE and to analyte
the resultant situation in the light of avanabh pre~shot and posteshos
informatd one

2, GOENER.L INFORM.TION: Operation CiSTLE is planned to consist of =
sorles 'of seven detanati.cu3 at the Pacdfig Proving Grounds, which encompasse:
ENIWETOK and BIKINR Atois. ,BRAVO3s the code name that was gven the
firing of the firss devics, at 04454 on 1 March 195k, off NAMB.
Island, BIKINI itoll.

Subsequent to BRAVO detanation radicactive debriw fell op
certain inhabited atolls o the northern Marshall Islandsy Radiaticn
intensitiss rose. ta levels sufficient to werrant evacuation of four atolls
and all persomne) were removed from these atolls to XWAJ/LEIN in accordwnce
with the operational emergoncy plan of JIF SEVEN, .reas evacuated au!
gamma dosages received are indicated below:

DIST/NCE PROM
AT - POPULATION GROUND ZERQ w
I.ilingina.e 17 9 N4 R (computed
Rongelap . 65 100 MM 1omn0 R (comput
Rongerik 28 # 133 NM ._.o-.gané b“i
Utdrik 15 270 \¥ " 17 & (sompyted

+ 28- /merican Servige peracmnel; 25 US.F Weather Detachmer® plus 3 USA
81ignal Corpe. perscnnel, .

A1l evacuees are under competent medical, care,

3, PREVIOUS FXPERIENCE /ND CHARACTERISTICS OF ngm DE’I’ONIQ;QQ%:_
Radicactive debsis {8 an inherert, characteristic of nuclear detonations,
It originates from fission fragmerts which are the residus of bomb
elements and surface materials, soil and water, made radiocactive by
accompanying radiation fields, Debris is sucked high into the stmosphere
by after-winds of the explosion. 'Where this. radicactive debris vd.ll fall
is a major presshot consideration and primarily influences the decisiom
to detonate a nuclear expleosion at a certaln time.

INCLOSURE #1
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&tM .on the ground are determined by the yield of the explodma&
as by wind pettern ainde the largep the yleld, the more surface o
raterials are sucked up into the cloud and the more fissicn tramt. ire
availablee The relationship between yield and fall-cut is imowm culy '

qualitativaly

h. PRE-SHOT INFCRMATIQNt. The operaticnal aspects of the ERAVD
exporience were planned and conceived in the 1ight of experience gained
from previcus operationss These factors were considereds

' . as The basis for forecasting where fall-cut will go is experience
gained from overseas test operations CROSSROADS, SANDSTONE, GREENHOUIR ant.
IVY and to a certain >xteni from tests at the Nevada Proving Grounde Prior
to the firing of ERAVO; only ane megaton yield davice (IVY-MIKR) had deen
detonated. .,lthough conscientious efforta were made to documend the fall-

out from MIKE, only about 5% of the total debris could ever be accounted for. .

The technique used for foreeasting fall-out patiterns is to
consider the cloud as a small area source (about a 15 mile radius); theam
add veotorially forecast winds from the surface to approximately 100,000
feet, The next step is to cutline an area on the ground whers faneaue
ia expected. Thix area is computed by taking into consideration perticle
size, diffusion into the atmosphere, wind pattern, yleld and source radius,
Such patterns have been largely confirmed by experienca in Nevada as well
as by the meager data: available heree

‘B . The most probable value of the yield from ER,VO was predicted
to be three to fivgamegatons or one half the value of the IVI-MIKRE yield,
The upper limit of v:leld was congidered to bhe of the ondu ot

eight megatons.

¢, The surface radex was plotted, with an inmmance factor added,
i.e,, smallér partieles than previcus experisnce indicated necessary were
considered, This doubled distances from ground serc where fall-cut. vas
predicted to occurre

d. The upwind intensity of radiaticn levels at variocus diltmc»
was considered to be the same order of magnitude as for IVY-MIKE, Radiation
versus distance lines wers transposed to BIXINI Atoll,

e, A critical problem in predicting fall-ocut involves foreeasting
the stability or lack of stability of the wind pattern after shot time,
Since radiocactive particle travel is determined primarily by the winds at
eacn level, it is required that winds must be from favorable directions or
varying within the outer limits om favorable directions during the time of
fall-out, The critical fall-out period was considered to be on the crder
of twelve to elghteen hours for significant fall-out to occur, The
variation in time arises from considerations of wind shear, with more

K-16

.....................
............

......................................
..........

....................

.............
.......................

..............

s vamiNt T

BT e b2

nnnnn
et



diffuse ant less signifdcant intensities at a given tine assoclsted with-
larg® shgular and speed shear, PFor this reason, it wes required thabe - -
agbol.ing obseyvations and forecasts immediately before shot time and -
throaghout shot day be continuously conaidered in their relatiom with, ke
forecast condit{ons for the first twentyefour houre after the shobe

5o - PRE-SHO? BRIZEFINGSt The following were preseuted ab the pre—
shot camand briefingss: ‘

ay Neather

Weather conditions during the five days prior t5 ERAVD
indlcatsd a favorable trend for BRAVO day with easterly winds below
15,000 feet and winds of a southerly component aboves The situation
presented at H-6 hours for the subsequent 24 hour period (18 hours after
shot time) was satisfactory. The 24 hour period to begin 15 hours after
shot tims was predicted ta give an unfavorable trend as northwscé winds
were forecast for the 10,000 to 20,000 foot levelsy

be RedSafe

(1) Resultant wind diagroms including latoed observed winds
and forccast winds for H Hour and the 72 hour cloud trajectories, Wi
gave a fall-cut pattern in a narrow sector to the casd northcash ond a
wide (140°) sector ta the south with very slow resultand windis:

".'i'm-. A ._:",". = .(

h (2) Surface radex, H to H plus 6 hours,
(3) Outlecks for:

(a) HIKINI: Unfovorable; ENIWETOX: Paverablsy UJELANG:
Favorable, and the native populated atolls in scutheast quadrant Irom

h ground zero favorable, since resultant winds in the direction of these

arcas were considered too slow to move significant fall-out to the atolls

involved,

(b) Task Force Flect: . Favorable, provided ships moved
‘out at lcast 50 miles., .

(e) Air routes through WAKE and KWAJALEIN: favorables

(d) Surface routing inside 500 miles considered in its
relation to all known transient shipping: favorable,

¢e Selentific
(1) High altitude sampling operstioms - faverabls,
(2) Light transmission for a_cienti.l‘io experimenta ~ favorable,
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-v»r‘_ < gy Lack of fall-out infomuon from previcus shots of eouparahh
yicld ws s serim handicape

B. Tho yield of BRAVC was three times the mos$ probeable value and-.
twvice the prodadls upper limi$ with the result that more debris was carried

up and diffused ovor a much larger area than was thought poceeible.

¢» The original source camot de caimida_redao 8 pointt or a
relatively small area but must be considered to be an area of about fifty
miles in dizmeter., This diameter also depends on yleld.

de The radiocactivity of the debris can be considered proportional
to yield, Radiocactive material in the ERAVO cloud was thus two to three-
tines than was expected.

8, An apprecichle fraction of the observed fall-cu$ can only be
agcounted for by assuming that it originated in the stratospheres Fop
such paerticles to rccch the ground at observed times, thelr dlamster
mst have been in excess of 100 micronse

f. Forccast for shot tims winds at shot time was essantially
correct, Variation from forecast trajectories was approximataly 10 degress
in significant upper levels; unfortunately, the variation was in the
wrong direction (See Incl 5). The small variations observed at lower
levels wers also in an unfavorable direction, Nevcrthelesa, the accuracy
of the winds aloft forecast approached the limits of accuracy of the
wind observations themseclves -nd were well within the normal forecast
error,

‘8¢ The fallout pattern extended from the HIKINI Atoll to the
east northeast, Considerabls widening of the patterm took place dus to
diffusion, The intensity of the patterm on the ground was duve primarily
to superposition of mushroom cloud fall-cut on the stem cloud pattern;
and the superposition can be attributed to the narrow cone within which
the winds were acting, The theory that a significant fall-out does not
came from tha stratosphers is not substantiated by the facts of ERAVO.

he For future high yield shots, the forecast and observed
winds for the first twenty-four hour post-shot period should receive
as much emphasis as analyses made for shot time, )
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o FIGUATIGN ~ Evacuation tock place im accordance with the

operf&uml amergency plan and withous incident, Evacuation was nod .
offactadt frtor ta detanation because no significant fall-cut was apao:'e‘& -

oninha..hd.ted areas.

”
<

(NOTE: Pertinent inclqsures attached in support of this memorandum have
been included elsevhere in this reports The inclosures covered forecast

air and surface RADEXES, forecast and observed shot time winds, a discussicm
of pre-shot and post-shot weather, a chronology of Radsafe actions, a
description of the off-site fall-out, post shot analysis of the fall-cut
pattern and the medical aspects of the evacuees involveds)
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" 4N EVALU.TION OF WE.THER FORRCASTS FOR B.VO'

-4~ -Sumpary-of -weather imnediately pricr to B-Day: The evening - - —
be{gre- B-lay. there had been scattered cumilus and droken cirrus, Thise :
‘eirrus-had been oceasionally overcast with bases fram 35,000 to 38,000, . . -
feet, ~The same general sky condition had been prevalent throughout the -

o ares during the ten day period prior to B-Day, FEasterly winds had pre- :
vrdled from the surface to 8000 feet. Only one rain shower had beem ) o

reported. the evening bofore the shot, - q

s 2, Tho Weather Forecast: 2/8 cumilus, bases 2000 fest; 2/8 strato-
i cumlus, bases 6000 feet; L4/8 thin eirrus, base near 38,000 fect; widely
’ scattored light showers,

as Observed weather: 4/8 cumulus, base 2000 feet; 1/8 alto= -
stratus (barely discernible); 5/8 to 6/8 thin cirrus, base 38,000 faat}
no showers at shot site, .

'Ir.r. ' [] z [}
AL 3 O

- FALELT,EY,
[ i 8 it v gt gl
LA vl )

b, Comments on weather: Wilson 1 (reconnaissance airnraft near : -
shot site) reported 2/8 to 4/8 cumulus prior to shot time, Immediately v
before the device was detonated 1/8 altostratus was reported which increased &
%o become 5/8 altostratus at 25,000 feet by 1138M, Lt 0622 Wilsca 2 4
reported 6/8 cirrostratus layer at 40,000 feet, The sumation of the
altostratus and cirrostratus layers formed a breken to overcast conditicn
during the rest of the day. No rain showers were reported,

E ' 3. The Wind Forecast: 4

HEIGHT . H-48 H-38 He2lh H-14 H-8 Hel  OBSERVED
(Thsd Ft) : BIKINI

(R HOUR)
P 90 100/18 100/18 070/30 070/20

@ 0 0.0.a.0,0
L, Lttt

80 090/12 090/12 080/25 080/25%

70 070/, 070/1, 080/09 080/09

60 SE/5~15 360/10-15 050/10 050/10 Lt&Var Lt&Var 340/27
55 Lt&Var Lt&Var 050/10 050/10 200/16
X 50 SW/10-20 220-250/20  230/14 230/14 260/38 260/38 250/
B L5 240/20 240/20 240/40 2LO/LO  250/h5
LO S/15-25 220-250/20  250/2L, 250/24 230/38 230/38 250/Mks
35 260/22 260/22 240/28 24,0/28 230/35
30 SE/15-25 180/5-10 250/1s, 250/14 230/26 230/26 240/35
25 230/20 230/20 250/26
20 E/15~20 090/10-15 230/16 230/16 270/12 270/12 280/23
15 250/18 250/18 240/14
10 E/10-15 080-090/15-20 090/14 S/10 Lt&Var Lt&Var 310/10
05 Q70/16 070/16 100/09
SFC E/15-20 080-090/15-20 070/20 070/20 070/20 070/30 040/12
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a. Comments on~winds: , B

. " ——

—.T'wi®e- (1) 568 of the forecast wind directions wers within 10 degrees
of the observed; 75% were within 20 degrees, Of those that deviated by
more than 20 degress, one had a speed of 9 knots, and one (10,000 ft.)
forecasted as light and variable was observed as 310 degrees at 10 knots.
The greatest deviation from the forecast winds was at 55,000 feet immed-
{ately below the tropopause, The flow pattern at 10,000 feeb had been ill
defined. . weak cutdraft formed to the north of BIKINL about 36 hours
before the shot. Then 15 hours before the shot, a weak indraft appeared
200 miles north of BIKINI , and the outdraft was forced south, The
perturbetions had no apparent connection with the circulation above and
below 10,000 feet; therefore a forecast for 1ight variable winds at 10,000
feet was issued, When a more definite forecast was desired, a statement
was issued to the effect that a trend toward wssterly winds at 10,000 fest

was expecteds

(2) 42% of the forecast wind speeds deviated 6 knots or less
from the observed, and 88% deviated 10 lnots or less, The maxifui eXFoT

was 11 knots at 20,000 feect.
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BRAVU

Dare LMAR 1954 Tine 0600 _ L Clonds lower ££8 CU_ Basa 2,000

' T0rs 2000 - gty M/BAS 5, JOO0  yp,, 6/8CS 40,000
' C Vistbitity )5 Mites Sea Lavel Prossure!Q06Ms  Wind direction@TOdegrees """"’Eg'.‘,';”

ﬁ “Surface ump-a_o..°r-' Dew Point LE°F  Humidin I L% Yopor pressure 183,

, Lacol weather . PARTLY _CLOUDY ]
o Remorks _NO_INDUCED SHOWERS
l Latest winds oloft token ng_RES_ Position M__ Time 0500M " . ‘
p .
- ALTITUDE  DEGREES  KNOTS PRESSURE  TEMP _ DEW POINT  HUMIDITY
b Surfoce 060 12 1006.IMB_267°C_222°C _ 77%

:-;. 1,000 Ft 070 17 : o5
[ 200 080 8 942 210 199 90 -
3,000 090 17 BN
4,000 090 14 876 164 187 90 e
5,000 100 9 ,
h 5,000 120 4 815 138 9.7 74 *’;
- 7,000 310 4 3
8,000 310 5 759 1317 -57 28 Ll
9,000 320 7 .
10,000 310 10 705 94  -32 41 s
12,000 300 7 653 51 -86 38 -
14,000 290 14606 27 _ -I56 25 AR
16,000 290 13 561 -19  -143 38
18,000 280 3 522 -46__ -20.0 29 N,
20,000 280 23 485 -87  -199 40 I
25,000 250 26 396 -188  -30.2 35 e
30,000 240 . 35 323 -31.8
W00 - 230 - 35 260 -442 N
0,000 250 44 208 -567 e
45.000 250 45 166 -67.8 L
50,000 250 3 132 -767 i
35.000 200 16 104 -804 -




BIKINI-BRAVO SHOT, 064 5M, 1, MARCH 1954

o o —— . 'z.: . ¥ N . = o
1ZVE, - Heb hours  H=3 hours ~ SHOT  Hf3 hours  Hf6 hours (e
- < .~ R

Surface - _ 0518 0921 0612 o715
2000 0820 o719 0818 0720
4000 0815 0gls o9 0910 Sy
6000 0305 0707 12,  odl S
8000 3311 0205 3105 3006 o

ope uny-o

E
;
g'

16000 2915 2615 2913 - 3515

10000 3215 3312 3110 151 .

12000 2217 251 3007 3218 S

14000 2809 2715 2914 3310 o
!-:*;; fas

18000 2916 2917 2813 3023
20000 2822 2728 . 223 2923
25000 a2 2220 2526 2122 J
30000 2324 2231 2435 2331
35000 2343 2238 2335
14,0000 2044 2238 2544

4,5000 2437 2538 2545
50000 2706 2631 2531
55000 3211 2016
60000 0221 3427

A3




INTTETOK=BRAVO SHOT, Q&45M, 1 MARCH 1954

i . Lo w ' o
LEVEL "~ H=8 hours “" He3 hours = SHOT Hf3 hours H£9 hours S

-yr | -~ 2

LI o . dae m
5 1. a

Surface =
2000
4000 -
6000
8000

10000

12000

16000
18000
20000
25000
30000
35000

cé18

07

. 0915

onT

02718
0816
Calm
2908
2809
2,08
2406
2812
2615
2617
2325
2329
2335

o7
0820
0817
Caln
m

2610

2413

. 2817

2817

2528

2437

on7
0820

ons
0914
0912
2803
2808
2810
2809
2810
2
2817
2822
2729
2732
2629
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LEVEL -, H=6 hours H=-3 hours SHOT
-y, - -~ B —

Surface-
2000
4000
6000
8000

KUSAIE-BRAVO SHOT, O645M, 3 UARCH 1954

Calm
1107

113

1010
0908

1110
0910
0810
1216
1220

- 1819

PARTA
2020
1827
1719

o
)
g

-

24,05

Uissing 1007

1112
1006
0802
0eqQ9
o1l
10c8
0910

ALRS

HfS5 hours
0607
0724
0722
0707

Hfg hours
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LEVEL - Heb hours  H-3 hours  SHOT
© oa0

Surface - _
2000
400Q
6000
8000

10000

12000

14000

16000

18000

20000

25000

30000

35000

40000

4 500C

50000

55000

60000

£5000

70000

75000

K AJALEIN-BRAVQ SHOT,. .0645M, 1 MARCH 1954

0512
0715

. 0912

0916
1006
3206
3106
2906
2606
32
2915
1922

2322

2234
2530
2525
22__
3407
2512
0206
Missing
o2
09L4
o94é

-

0824
0918
1017
o7 A
3208
3108
3006
1705
s
3h24

2422
2235
2539
2534
2331
3510
3205
3008
3110

0710
0820
0917
0817
0613
3203
21
3113
3006
0108
3007
2026
2421
2322

2431
2323
343

2614

o611l

L. 26

gf} hours
0510
0819
1016
1109
0507
0104
3109
3210
3309
3311
3011
1819
2325
2432
2535
2433
2519
on7
3008
2706
0817
0825
1044
o845

H9 hours

0510
0715
0810
1506
1305
2033
2907
3210
3314
3309
3314
245
2226
2430
2340

0408
0605
2512
3103
0909
0829
0833
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LEVEL

2000
4000
6000

{AJURO-BRAVO SHOT, O645M, L :iRCH 1954

jj:éhours i H=3 hours

Surface- _ 0709 0512
0624 0620
AR 0716
1119 1215
1114 1212
0306 0107
1709 3408
1804 3204
1803 3205
1610 3407
1810 3410
1320 1716
2124, 2121
2034 2231
245 2337
2234 2614
2433

-7

SHOT
OLl4
0621
0816
127
1112
0308

3,07

3003
311
3509
3407
1509
2223
2332
2244,
2337
2528

LI

Y e e b .0.00 0.0
e }“.,_, NI
& & o PSR .

PEERLDY B S A

Hf3 hours  HAL hours
0509 0312 “* T
0619 v 0517
0818 0915 J;
1112 1312
2004 1205
3609 0203 "q
Missing 3111 o
issing 3108 :
ifissing 3403 ;;
Mfissing 0103
1405 0109 ':";';‘:
1908 1709 s
i
0757 2022
0954 2233
23140 2331 o
2343 2438 “
2145 2628
3114 3220 ’
3219 2324 -
3118 341k :
0916 1210
0736 0725 .E!
0757 08LL t
0954 0950
0860 1144 5]

------------------------




-
-
o
-
&

PONAPE-BRAVO SHOT, O64L5M, 1 MARCH 1954

” “-‘o °

surface - 0907

2000 ) 0722

4000 - 082

6000 1015

8000 1414
10000 1210
12000 0709
14000 Cii3
16000 0310
18000 0702
20000 1705
25000 1716
30000 1823
35000 2018
40000 1817
45000 1622
50000 0920
55000 0705
60000

65000

70000

73000

82000

85000

90000

95000
100000

e g
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................

LEVEL -~ H=$ hours ‘- H=2 hours
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0818
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1704
2915
0720
1032
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0944
0951

- sHoT
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0618
0915
1109
1508

H¢ L, hours
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HZ9 hours
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v ik
Surface = cais
i 2000 0921
4000 . 0923
6000 0923
8000 3309
10000 3220
12000 2913
14000 3013
16C00 a7
18000 3112
20000 - 3026
25000 2123
30000 2325
35000 2431
40000 2439
45000 2139
, 50000 3632
55000 3210
60000 3410
65000 2703
70000 3003
75000
80000
85000
90000
95000

.........................

.H=6 hours

b

.......

RONGERIK-ERAVO SHOT, 0645, 1 UARCH 1954

0818 o8y - M7
0819 06l 0717
0916 0918 0815
1012 on2 0508
3607 0203 2505
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3010 2909 2913
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3212 3115 3317
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3020 3019 3C17
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2533 20 24k
2541 24,8 2644,
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0926 0911
0822
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: I’stiutod 01(7115)4 November 1952 -

. (Fm post-ahor!. analysis of. 72-hour pu'tlclo trajoctorlu )

1300

- 075°

25°

. 210°

035°

15°
T 09Q°

' 13.7 knets -

11.3 knets

.15.5 knets' .
11.3 Jmnots

7.1 knots

T 12,5 knetk |
15.0 knets

P bt b s et

\n\nrbuumg
VMOWMOWMOWw WO OT O
-

Forecast Winda fer 0107154 November 1952
(Made .at sppreximately 010300u Novomber 1952)

Surface . WO°- 17 knets -

2,000 - 110°. 15 knets

1,000 130° 12 knets
100® 15 knets

. . v w W

w ® W W

- w w e

CEEEEEEIFEELEEY

sl
AV

. 200°
220°
230°
2&0:
320

- 3u0°.

]

100® " 17 kneéts

100° .15 knets
110° - 1k knets
120° 10 knots
140° 10 knete

160 " 10 knets

15 knets

i5 mmeis- .

25 knets
25 knets
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. 7 The BRAVD Air Rag Safe Operations were condusted essentially am
plamed?: The BR.VO cloud roached am altitude on the order of 120,000 feets
No hasardous air contaminations were encountered by aircraft otlew thax -
the samplers, Several aircraft and crews wers exposed tuS the levels
encountered appear acceptable from a health and decontamination aspest.
Communication and control difficulties made it difficull if nob impossihle
to detect the fall-cut in the RONGERIK/RONGELAP areas. The defests whick
became apparent during BR.VO operaticme have been remsdied. o

2, GENZR.L:

Cloud tracking information for BRIVO was derived fros five ecurees,
The manmer in which each of these funstioned during BR/IVO wlll be discussed :
individually in subsequent parzgraphs. Thess scurees were as tonmlzx

Sampling aireraft Reports g
Sweet-Sour Reports e o
Special Cloud Tracking Mighte ~.

Weather Recarmaissance Flights -

| ~FO~T-1 Flighte
3. SAWPLING .IRCR.FP REPORTS:

These reports were monitared and recorded bty Rad Safe psracsial
aboard the Command Ship from plus two through plus ssven housss. Informeticr
derived from these reparts indicated the sampling aireraft ware working
the scuth and southeast edge of the cloud and therefore stayed in the .
immediate. vicinity of Ground Zero. Because of tha altitude of the sampling
operations (30,000 - 45,000 ft) there is little relation betweem the
operation of these aireraft and subscquant air or ground contamination,

This data, however, does assist the ..ir Rad Safe Officer in obtaining am
overall picture of the dispersal of radicactive material,

bo SWEET-SOUR REPORTS:

These roports are submitted by any aircraft encountering radio-
active conteminatiaon and not reporting by other means. No such reports
wore received during BR.VO, This is not surprising since airecraft other
than the samplers and trackers (reporting by other mesns) seck to awvoid
areas in which contamination is suspected.
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- =iy, The-firss of these flights, Wilscn 2, was instrusted by Rad 8. A

to fly s 10,000 Nolding pattern track approximately 50 miles west of Gtéund iy

= Zero from plus two to plus five hourss Unfortunately instructions were oy
subsequently given Wilson 2, withous Rad Safe coordination, authorizing - g

. Wilsont 2 to remain in the holding pattemn, In this arex at 10,000 feed NG

. the activity encountered never exceeded 15 mr/hrs . When the Rad Safe oY

realized that Wilson 2 had ovérstayed in the holding patterm, the Air
Operations Conter (/.0C) was requested to order him intc the previcuely
designated search sector at ontes (The sector was centered om GZ, limiting
bearings 55 and 85 degrees true to 500 MM at 10,000 feet.) The delay,
however; resulted in this aircraff being well behind and tc the north of s
the cloud segnenta that must have caused fall-ocut on RONGERIK and RONGEL.P. S
At 1550M the aiccraft reparted its maximum reading during its flight, This

waa reported as being between 500 and 1000 mr/hr approximately 150 nautical

miles from Ground Zero at a baaring of 60 degreese (3ee attached plot,)

This and the subsequent data appesred to verify ths forecask elcud tra- s
Jectories which indicated the upper cloud segnents would-lsave the PFO an ~
an approximate bearing cf 70 degreess, thus avoiding the populated atolis,
Wilam 2 subgequently reported in-flight difficulty with the instrumen'
used, <

. b, On the basis of the resulta of the Wilson 2.flight the second
tracker, Wilson 3, was instructed to search the same general ares dut to
proceed further east to define the rate of cloud movemsi, -Wilsom 3 wee
directed to search the scctor centored on RONGERIK, limiting true

e S g——— TTETYR r

50 and 80 degrees %o 500 NM at 10,000 fect, themce to 17N, 143K to base,

- " At approximately 2000M hre informtion was receiwsd indicating the possi-~

p. bility of scne contamination in the RONGERIK/RONGEL.P arcss s message was
{mmediately dispatched to TG 7.h requesting Wlson 3 to aiter his search

ares in such a marmer as to cover the populated atoll area to ths east.
Commuiicatio delaye prevonted Wilson 3 fram receiving the requect iu 0
to comply. This plus the fact that no exact instrument readings (instead
a rangs of readings) were rewcrted made interpretation of cloud tracking
date difficult,

c. Subsequent Wilscn flights (for plus cne day) were cancelled
when it appeared that no air contamination problem existed at that time,
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d. The 10,000 foot flight levels for the Wilson aircraft had been
picked to assurs survey in the lowest shear levil and thus awid overly
complicated and less reliasble analysis of ultimate cloud movement which
would arise from higher level surveys,
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6o VEADUR XXQUAISIAWE FLIGTSE =

= 195 Petrel Julick Westhew recormaissance flights weve flown on BAYG 1'_5}'-’,
plus one days. These flights (see attached plot), flowm to the south and OF "":“

the southeast, indicated essentially serc air contaminatiome ik
7. APOAT-)} FLIGHTS:

AFOAT-1 sponsored f1ights from Hawaii ‘indicated a maximm air

contamination of less than 1 mr/he in that ares (3 March), Similar flights M
from Guam reported tenths of an mr/hr as 2 maximm reading, This wam .
encountered 4 March, 100 nautical miles west of Pcnape at 5000 ft. LS
8. INFLIGHT EXPOSURES: s
As expected, several airaraft, including samplérw, cloud trackers, s
evacuation aireraft and P2V security sweep aircraft, encountered areas of _ i_:‘
aiy contaminations In all cases it appears that the exposures were well v
under task forcs limitations for a health point of viswe Standard decone .

tamination procedures are expected to be sffective so that all afrcraft
should be returned to service well mrior to the next ahob,

9. CONCLUSTONS: -
.a. The air Rad Safo operations for BR\VO were generally succesaful R

tud several changes in procedurcs are being made (see below) to provide more
timely amd accurate data. '

‘b. No hazardous areas of air contamination were enccuntered although ﬁ
fall-out in the RONGERIK/RONCELAP area would make it probable that suck e
contamination did exis® for a short period over or near those atdlls. e

. ':..‘_.‘

¢s Improved monitoring, data reporting and commmnication facilitiss R
are required, ,{-’_:',

5 NENL

de Lower search altitdes may improve the atdlity to correlate air |
contenination with subsequent fall-cut,

.8 No hasardous fall-out appsars likely in the Hawaii, Ponape o e
Guam ayeas, L

. 0y '.:

f. In flight exposures of Task Force personnel were well within i"
established limits. T

3R

oS

i‘.:‘ q‘.:

v

E-48 il

................. ‘ oo




10, - REGCMMERDA L ONS: ™ . .. 2.

="' & CW catact 18 roquired between the Command Ship and the S
Wilson airgraft to insure better data reporting and control. (Hote: ia “*™ e
additional two-way CW station was subsequently locatod in the Radsafe Office, R

the station tied into the Wilson/Eniwetok i0C net.) T e

. Exact radistion readings should be reported. (Note: A sligh®
chance in the reporting systcm was devised to resclve this problem,)

cc Pre-BR.VO requirements that all Wilson aircraft carry a spmre
radiac inst-ument of the .N/PDR TIB type should be given high priority, can
(Yote: Spares were aarricd on all subsoquent shots.) -

de The desirv:ility of employing lower altitudes in tracking
operations should be invostigated on subsequent shotg, (Note: Some of the L
work was successfully performed at 5,000, 1,500 and below 1,000 feet on s
subsequent shots.) 57

1 sppendixs S
I Wilson .'L_/C Plot (A & B) > SRS
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‘l'nck, of Ships with Fall-eut
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JOINT T..SK FORCE SEVEN : g

- _ - TI/SK GROUF 7.3 r3/T.3/92:n8 -

i - "= 2P0 18T, c¢/o Postmastew N5 : —

- o~ San Franeiseo, Califomia Sort 00666 :
-pr > e ‘. .

. o ' 22 March 1953 = “*

Froms Commander, Task Group 7.3
Ter Chief of Naval OQperations
Vias (1) Commandar Joint Task FPorce SEVEN
(2) Comender in Chief, U.S, Pacific Fleet

Subj: Radloactive Contamination of Ships and Radiological Exposure of Personne

of Task Group 7.3 due to BRIVO, the First Nuclear Explosionr of C.STLE
Ref: (a) C1G 7.3 Cont dispatch 1307332 of Merch 195k

Encl: (1) Diagram indicating positions of TG 7.3 ships from H hour until
about 0815, 1 March 1954
(2) Tabulation of average topside radicactive intansities of Task
Group 7.3 ships, at various tinmse following BR.VO, .
(3) Tabulation of accurmlated radiological exposuves of Task Group 7.3
personnel by ships and units, : *
(4) BAIROKO (CVE 115) socret serial 001C of 11 March 1954,

1. On 1 March 1954, at 06481, the first muclear explosion (BR.VO) of Operation
C.STLE was detonatode Prior to the detomation, ships of Task Group 7,3 had
been deployed at sea gonerslly in the socutheast quadrant from ground gero as
indicated in anclosure (1), -This disposition and its location were based on
four principal factors, (a) the latest CJTP SEVEN radex, (b) the requirements
of the Carmander Scientifiec Task Group (CTG 7.1) that ESTES (/GC 12) and
CURTISS (.V 4) be positicned about 12 miles from ENYU Island for reliable UHP
commnications and Raydist purposes, (c) the requirenent that ships be dis-
posed at safe distances (at loast 30 miles) from ground zero to avoid harmaful
heat, and blast effects, and (d) the requirement of reascnabls concentration
for communications and control purpcses, Prior.to the detonatiom and bocause
later wind data began to indicato an eastarly component, scme of the smaller
and slower units were directed to move to the south, but tho larger ships were
retained in the localities indleated in view of tho foregoing requirements (b)
and (d) and the expressod desire of the JTF Commander that they not be moved,
Because of tho additional roquirements for carly helicopter survey trips and
the carly dispatch by helicopter cf an emergency airfield crew for the alirfield
on ENDNM'N Island, the large ships were retained gonerally in their pre-shot
positions aftor the detonation until about 0800, when sudden and rapidly
increasing radicactive follout was dstscted on some shipse .t this time, all
ships were ordered to take all possible radiological defense domage control
measures, including the employment of washdown systems, and to proceed to

the south at best speed,
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2. Conending sboulf 0S00X, highly radicactive, visidle, white particlesy -~ —- o
aboud Hha.size of pinheads, began %0 211 on B.IROKO, PHILIP, ESTES and: ' s
- CURTISS% .4t this time B.IROKO was aboud 31 miles from ground gero, I cwn Tl
-y spite of ¢he continuous use of their washdowm systoms, concentrations of up X
o to several roentzens per houp buils up oo BAIROKO and PHILIP (plans guard .
- for BATR(KO), with aversge readings reaching 500 and 750 mtlliroentgens pe¥ Sh
F hour, respectively. The fallout pattern was nod symmetrical, since btoth - ;T"
ESTES and CURTISS, approximately, the szme distance from ground zero as N
BAIROKC out on opposite sides of her, received less contamination. Other Feoin
ships, including these which had been mcved scuthward before the detonaticn, G
received ncne of this sarly falloute NN
3. In addition to the early heavy fallout encountered dy some ships during e
the morning, in the afterncon and early evening of 1 March, light, invisible o

falloud waa datected by all ships in the area. /gain, damage sontrol P

measures were employed by all ships. This fallout commenced about 1300M, G
reached a maximum about 1800M and decreased to almost 3ero by 2400M, ..verage 08
readings during this period reached 30C mr per hcur, with maximus con- e
. centration up to 473 mr per hour, Ships experi thia fallou$ were LN
located in the general area between true bearings ta 155 T from ground -9
zero, distances fyrom 20 to 70 miles. . PO
4o Decontamination of the ships by the ships own desontamination crews, plus e
natural radicactive decay, brought the radicactive intensity dows rapidly. O
The following table shows average topside intensities in millircentgens per e
hour (garma culy) of three representative ships at various timese S‘
ME @ IDE BAIROKO BHILIP GIESX i

1 MR 0900 500 750 —— P

1000 -500 265 ——— Lo

1100 500 196 — -

1200 350 s — i

1,00 240 138 7 T

1500 200 134 20 o

1600 170 180 200 e

1700 140 225 2q pi

1800 200 262 250 E:.

1500 180 194 200 s

2000 180 199 159 o

2 MR 0000 160 188 130

0L00 145 156 ne o

0800 134 1 80 -

1200 108 78 L5 e

1600 36 60 40 (i

2000 30 K7 35 RS

ol
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S T 2 3 o
0800 2 k! 26

MR - 0800 L Ry 20

5 MR " om0 "9 8 $Tx

6 WA 0800 6 7 12

7 WR 0800 4 5 10

8 WR 0800 3 % 8

These three ships are chosen as examples becauge the BAIROKQ and PHILIP were
the most heavily contaminated in the beginning, and the GYPSY (ARSD-1) was the
most heavily contaminated one week lateri, It is belisved that contamination
clung to the GYPSY longer than to other ships bscauss of the condition of her
topside, which was quite rusty cdue to her recent heavy employment without
adequate opportunity for upkeep. .nother factor tending to increase radio-
active intensity on the GYPSY wes her recent employment to recover contaminated
chains and mooring gear from the bottom of the lagoone.

5. Three (3) barges, ten (10) LCUs and ten (10) LCMs ware anchored or moored
in the southeast portion of the lagocn off ENYU Island (about 20 miles from
ground zero) prior to the detonation, 2s it was not considered practisable
nor safe to take them to sea in the prevailing weather., (BELLE GROVE (LSD 2)
had eighteen (18) other ICMs and ome (1) AVR in her well at shot time). These
craft left in the lagoon suffered no damage from blast, heat or wave action,
but all were heavily contaminated by radicactive fallout to such extent that
about twelve (12) hours after shot time, they had a radiocctive intensity
averaging several roentgens per hour, Subsequently, all were washed down
with hoses from other vessels (the high pressure hoses cf GYPSY proved
particularly effective as GYPSY was maneuvered successively in the slose
vieinity of these craft), followed by a thorough decontamination by additional
hosings and scrubbings by decontamination personnel who, by this tims, were
able to board the craft, /11 these measwu es were sufficiently effective that
average radiocactive intensity of these craft is now only about two (2) mr per
hour (gamma only).

6. By three (3) days after the shot; all the water in EIKINI Lagoon had become
slightly contaminated with radioactive material. Contamination was of the
order of one microcurie per liter, Fortunately, drinking water produced by
ships evaporators from lagoon water has shown no activity:. The salt water
systems, such as evaporators, condensers, fire mains, etc., on most shipe
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RN
becane gradually scntaminaged, and at cne tims it was feared this might bescme - il
a majoF-probleme Howaver, ten (10) daye after detonaticn the rudicactive — L
intavsify-of the calf water system ceased to increase, and at the presens tims NEhEY
this intensity is desreasing. The highest intensity of this icind detected w=s RN
30 millirdbntgena per hour (gamma only) om tha extorior of an auxiliary con- '>'.~:{§;-,
denser of USS.CURTISS, The average intensity in the engineering space whers WP
this condenser was located was only about 2 millircentgene per hour. /s more POACS
shots were fired it is possible that higher salt water system intensitiee will B
be recorded, but at the present time it is considered that such will not : e
prevent Task Group 7.3 from rendering the necessary support to the Scientific O
Task Groupy although it may result in the requirement that ships remain at sea S
& considerable portinn of the times ol
7¢ As a result of the radicactive fallout on nearly all shipe, the necsssary -
decontamination measures following, and the radiation received by helicopter e
and béat peol personnel in support of the Scientific Task Group, a large STE
proportion of the persornel of Task Group 7.3 have been expcsed to radiation
in varying degrees. Enclosure (3) is a nearly complete and reasonably accurate N
tabulatién nf accumulated radiclogical exposures of persannel of Task Group 7.3 R,
: by ships and units. (Reascnable estimates have been made im many cases since ?i‘-
- it has not besn possible to provide all perscnnel with film badges; more -
- information is gradually being made available as the over-worked laboratery
personnel and facilities develop additional film badges,) It will be noted N
that the following approximate nmumbers and percentages of Task Group 7.3
‘ persomnel have received dosagus to date in the ranges indicated: ::: o
-
Exposure Approx, number TG Approx, percentage of ST
in 7.3 personnel TG 7.3 perscrnel N
Roentgens with exposurs Mith expogure , e
b 0- .99 3936 6949 RN
| 1 - 199 1100 19.5 .
3 ~399 1 2.6 bl
L - 4,999 83 145 i
5 = 599 27 0%
6 - 60999 7 0.12 ‘3"“,.
7 -17.8 3 0,05 z
Over 7.8 3 0.05 v
o
The film badges of three (3) men of an LCM crew (thoso listed in the "over o
7.8" column in Enclosure (3)) indicated a dosage of approximately 90R. Thoroug RO
investigation has failed to reveal how these threo men could have received 20
this much radiation; however, they have been transferred to Naval Station, E
Kwajalein for observation, and treatmant if found necessary, by Atomic Medicine
Specialists, Porsomnel of the PHILIP and BATIROKO have received greater NG
I\ -.'
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i exposures,_in general, thah cther persommels For this reascw, it is plamed - »
that: for all, future shote of this operation, FHILIP will be employed at a P
locatlza cther: than near the shot atoll. This will net be practicable im oG
the case of BAIROXO, but stepe will be taken to station BAIRCKO, insofar:ae AN
possible, In locaticns where the probability of receiving additional 5o sie]
significant fallout is reduced, - i RO
8, In order to be able to cntinue to carry cut CASTLE requirements, CTG 7.3 ’
has requested Commander, Joint Task Force SEVEN to increase the Maximum SRR
Permisaible Exposure for Operation C.STLE to 7.8 roentgens (AEC allowed
exposure for 26 weeks) for (a) Helicopter pilots and plane captains, (b) Boat
operating personnel of Task Group 7.3 beat pool, (o) Flight deck crew of the 0o
USS BAIROKO, and (d) Personmel attached to the USS PHILIP, appreximately 490 ;“"“
persons in all, In the interest of efficiency and econcmy, this command has adl
also recommended to Cammander, Joint Task Foree SEVEN that perscnnel not be
relieved or detached:from TG 7.3 uaits due to radiation, unless their
accumlated exposure exceeds o< approaches 7,8R. This command is endeavoring
to employ persons with high exposure in activities where they will receive
.1ittle or no additional exposure, insofar as practicable.. *__.i..
9, Since BR.VO was detonated on a reef, thi subsequent scatemination shipe e
by solid particles rather then water droplets, is not whabt ordinarily wwld be e
expected in naval atomic warfare on the high seas, although conmtamination by DA
s0lid particles could be expected on ships in harbors or near land,: Com= O
sequently, same of the following remarks cn domage control measures have P
samewhat limited application in naval atomic warfare, a‘: 3

a. Especially in locations near (within about 50 miles of) ground szero,
it is essential that damage control measures, including washdown, be placed
in effect before and not after the fallout begins to reacti the ship, This
conclusion is based on BAIROKO's experience that in such locations fallout
builds up very rapidly, (from 0.2 mr to 1R in less than 5 mimutes).

b. Presently installed washdown systems using fine spray are oaly -
partially effective in removing relatively heavy, visible, solid particles,
Heavier sprays or hoses with a large volums of water are necessary to
effecti vely remove these particles. Further, improvements in drainage are
desirable to remove the large volumes of water required,

. Presently installed washdown systems are most effective when
heading into the wind., Cross-wind headings result in much of the spray being
blown from the ships structure, Zig-zagging helps in wetting all topside
areas and in facilitating drainage.

ds Special measures, including more extensive weshdown equipment and
improved drainage, are necessary on bridge structures (especially horizontal
surfaces) where critical commend personnel normally are stationed. Commanding
Officer B/JROKO received a relatively high dosage whilo conning his ship
1 March.
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10, The presently preéscribed methode of decontamination, both material and
personnel, yere found to be effactive, o
. -y.r - .~
11, The excellent report from BAIROKO, enclosure (4), is considered wortity
of special mention, It is belisved that BAIROKO, ESTES and PHILIP were the
first active ships in the Navy to be exposed to radiological fallout on &
relatively heavy scale. .

¥

12, In addition to his final report to the Joint Task Force Commander cn
Operation C.STLE, CTG 7.3 plans to submit additional interim repcrts on
unusual matters of naval interest, as appropriates

H. C, BRUTCM

Coples tor
CINCPIC (3)
CINCPACFLT (Adv Copy)
CTS 7.1 (1)
CTG 7,2 (1}
CTG 7.4 (1
CTC 7.5 (1)
COMCRUDESP.C (3)
COMSERVEC (3)
COMAIRPAC (3)
COPHIZPIC (3)
BUSHIPS (33
CNO (0P 36) (Adv Copy) (1)
BUMED (i)
NROL (1
BAIROXO (1)
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Lverage topside radicactive intensities
at various times following BR.VO

(ir mr per hour) of Task Group 7.3 ships

(2) = cstimat:d

TUCLCSURZ 2to Incl 8

.11l ships other th-n thoss

list:d in this cnclosurc received negligible contame

. SLE B.IR|PAIL] RS
ESTES crovz|cocos:. stoux]isusloko | 1P | G¥bsy NN
| R
40C( e ) — — — 500 | 750 | — f;—-
200( 2’ - - - 500 [ 265{ — T
150(e] -— - -— 500 {196 | — SN
100 L — -~ 350 | 145 ) - o
100 5 5 L 300 } 14T ~—
110 12 10 8 240 [138] 7
120 20 1L 9 200 {134 30
140 35 18 10| 21 {170 | 1801 200
120 75 20 22 | 25 |140 | 225 230
120 150 75 50 | 80 |200 | 262 2%
120 190 75 3 180 | 194 | 200
120 300 | 110 15 180 {19915
120 80 75 Lo 160 | 1881130
120 60 70 30 145 | 156 | 1o
80 60 30 12 13 11} eo
50 50 20 10 108 78] 45
30 50 20 9 36 | 60} 40
20 20 18 i 30 L7} 35
20 20 15 6 27 | 39| 35
18 15 12 é 25 | w| 3%
16 12 7 5 22 3] 25
L 7 8 5 L1 6w | 17 20
5 L 7 3 L{ 3] 9| el 1
6 L 5 2 Ll 2] 61 71 12
7 2.7 3 2 L1 1] & 51 10
8 2.1 s] 2 | 1.5 b 1] 3| 4] 8
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Ue So Se B/IROXO (CVE-115) N
. . Flee$ Post Office EOB:THLMird W
i 72>, San Fransisco, Californda CVELL5/M3-h NSt
T Ser: 0010 Jo
_ﬂ-’?.-' ‘e 7. 11 MR 195“ i :'_'.3.,'.
P i ) 2k N
- an
From: Commanding Officer e - .
Tot  Commandor Task Group 7.3 ' e
Subjs Radiocactive contaminationy’ surmmary of for pericd 1~8 March 1354 jf:ijl:-
Ref: (a) lppendix IV to innex G, CTG 7,3 OpPlan 1-53 o
(b) Cco, USS B.IRCKO (CVE-llS) ses Ltr M3-f ser 008 of 7 Mar 1954 ";:'
-
Encl: (1) Tabulation of average intensities topside oo
* (2) Copy of reference (b) SN
1. In accordance with reference (a) the following reporb of radicactive : ':}}_:
contamination is subtmitted for the period 3-8 March 1954s Reference (b) e
contained a report of contamination and decontamination efforte cu 1 and %
2 March 1954 .
'l
2, it 0830 on 3 March 1954 this ship entered BIKINI ATCLL and anchored in ‘
berth N-5., Helicopter operations were condusted throughout the day. Th
canvas bath tub for decontamination of aircraft was rigged on the flight Lo
decle, aft of mumber two elevator and all retuming aireraft that had landed h
on the atoll were landed in the tub for monitoring and washdows with fresh 50
water., Passengers were debarked in the tub, monitored, and processed through :
the forward persannel decontamination station, if necessarys, No further K
efforts were made to decontaminate tha flight deck, however, several details i
were busy all day cleaning out flight deck drains where high radtatian RN
reading were noted. The average intensity in these drains was between 80 E
and 100 milli roentgen per hour (gamma only) with ona reading as hign as Tz
500 milli roentgen per hour (gamma only). Stoppages in these drains were et
c.a3ed, for the most part, by excess accumulation of wood splinters, rust e

flakes and paint chips jamming at the junction of two or more drain lines
while firo hoses were being used to wash down the flight deck.

3. Decontamination work on the port and starboard gun sponsons was started
efter anchoring on 3 March 1954, The methods employed included hosing down
with high pressure fire hoses, hosing and scrubbing with salt water and
wiping down with fresh water, Number one motor whalcboat was decontaminated
with a soap and water scrub down followed by a fresh water wipe down, - The
40 MM gur and gun director canvas covers registered high radiation in spots
where water from previcus wash downs had collected in pools. By hosing

and scrubbing with soapy water, the intensity of all canvas covers was
reduced below 20 milli rventgen per hour (gamma only). The covers were then
stowed in a void on the fantail to allow the intensity to reduce by natural
decay, The average deck intensity on the starboard sponsons was reduced bo

4
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9 milli roentgon per hour (gamma only) by the end of the day. The only
pointavo? Mgl radiation belng two cocoa mat fenders which were left over
the side as far removed from personnel as possibles Repeated hosings with'"
salt water reduced their intcnsity from 125 to 30 milldi roentgens per hour

(garma only) e/ -

L. On L Mareh 1954, decontamination work on the pord gun sponsons was
completed. The methods used were similar to those employed on the starboard
side, /At tha completion of the days work the average deck intensity on the
port sponsons was 7 milli roentgen per hour {gamma only). The hot spots
were ventilation duct screens and one coccoa mat fender, which had average
readings of 30 milli roentgen per hour (gama only). The vent screens were
removed, placed on deck and scrubbed which reduced their intensity to 15
milli roentgen per hour (gama ~Uy)e

5. The average intensity on the hangar deck at 1600, 4 Marchk 1954 was 2,7
mi1l{ roentgen per hour (gamme only), Decontamination efforts on this deck
consisted mainly of swabbing up water which lesked through the roller curtain
doors during hosing down operations om the weather decks, The average
intensity in berthing spaces below the hangar deck was less than 2 milld
roentgen per hour (garma only) by 1600, 4 March 1954. - .

6. Decontaminaticn efforts of 4O MM guns and gun directors were of minor
nature, Exposed gun barrels, gun carriegcs, and director pedestals were
scrubbed with scap and water and wiped down with fresh water, Contaminatiom-
was highest in the bottam of the empty brass shutes under the elevation gear
racks. The average reeding wes 5 milll rcentgen per hour (germa only) and
the highest was 10 mill! roentgen per hour (gamma cnly) o mount 45 which was
uncovered during the period of fallout. The remainder of the worik necessary
"ant the guns and gun directcrs was routine maintanance tc remcve corrosive
salt depoaits.

7. While at anchor in BIXINI /TOLL the intcnsity reading on the salt water
piping system did not execeod 2 milli roentgen per hour (gamma only), on 8
March 1954, the evaporator drain pump strainers were cpened on all four
evapo.ators, The intensity reading of the scale accurmlations was found to
be 5 L1114 rocntgen per hour (gamma only). .J1 fresh water samples from the
evaporators tested by Task Group 7.1 have shown 1/5000 micro curries per
milliliter or less.

8. Decontamination of the ship wes considered completed at the end of the day

on 4 March 1954, Decontamination of helicopters and personnel comtimes as
required,

BMMET 0'BEITNE
Copy to:
CINCP.CFLT slesa Encloswe (2))
COL.IRP,C (less Enclosure (2))
K=55-I%(2)
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3 : - Posmm ;VER/GE INTENSITYT
.1:% e e BT, N LONGS R IN MILLT-ROFNTGEN
-y
; 010700 © 11°20.5¢ 165°47° 0.3
> 01080QM 11°19,5' 165%41¢ 0.3
4 Cl090 12 16541 500
01000 - 110141 185°L4¢ 500
O11100M 7 1%L . 165%43,5¢ 500
011200 11°12¢ 165°4,0¢ 350 LAY
133004 11°%12,5¢ 165041 300 R
OL1L00M 11°13,5' 165739 240
011500M 101 165°41 200 S
011400 11916} 165%32% 170 R0
011700 11°21,5¢ 165039¢ 10
011800M 11°21¢ 165°38¢ 200
011900 1°15¢ 165°31¢ 190 o
Q12000M 11018t 165023 180 Sl
012400 11°18. 5¢ 164°22" 160 SRS
020400 11°19.5¢ 163021 w3 Mok,
020800M n°2s.u 162°31,2¢ 136 s
021200M 11°21,.2! 16292264 108 ik
021600 11°21..2t 162722,6¢ 3%
0220004 11244 162%33¢ 10
022500 11922t 163°34* 27
030L0CM 11°20¢ 164°35¢ 23
0308004 . n°3o' 165°32¢ 2
0LOBOCM 11%32¢ 165°31.5' is
050808 - 11°32' 165°31, 5 9
060800 11°321 165°31.5' 6
0708004 n°32' 165°31,5¢ A
08080CM 11°32¢ 165°31,5¢ 3
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U 8. S, B.IRCKG.(CVE-115) .
.Fleet Post Office BO: TEIMsrd:

e ., Prancisco, California CVELL5/M3-4
S S : Ser: 008 ]
ey | :
: < 7 March 195 "

Frous Commanding Officer . -
To:  Chiof of Naval Operations
Via: (1) Commender Task Group 7,3

(2) Commander Joint Task Foree SEVEN

’

Subj: U.S.9, BAIROKO (CVE~115); radiological ¢on* .mdnation of

1, .bout 0800-M om 1 lMarch 1954 this ship received a2 heavy fallecut of
contaminated coral particles following the detonation of an atamic device
on Bikini Atoll, .t the time of tho fall-cut the ship was thirtywcns (31}
miles bearing 133°T from the shot site. The BAIROKO was in the process of
launching five (5) helicopters at the time the fall-ocut was received and
the washdown equipment was layed out in the catwalks, One helicopter was
in the air but was immediately recalled and landed, The first warning of
fall-out was the report of approximately one (1) roentgen per hour on the
flight deck. The order to set Material Condition .HLE was given at the
first indication of fall-out and all ventilation, including ventilation-to
the en room spaces was shut down and remained secured for approximately
two (2) hours, This prevented contamination of real consequence of any
spaces bclow the hangar deck, the engineering spaces rising to only eighh
(8) milli roentgens per hcur, gamma only. The wash-dowm equipuent was
turned on as socn as Condition ..BLE had been set but proved to provide an
insufficient volume of water to handle the heavy faii-out of contaminated
coral sand deposited on the flight deck, catwalks, island structure, fore=
castles and fantail., Operation of the wash-down equipmsnt was continued
for approximately two (2) hours and then secured, Monitoring of the flight
deck at this time gave readings as high as five (5) roentgens per hour in
many of the cross deck gutters and 2 high of twenty-five f?;) roentgens
per hour was recorded in the flight deck drain on the starboard side aft,
Fire hoses were then broken cut and used to washdown the expoased arcas for
the remainder of the ddy. The fire hoses proved to be much superior in
washing away the camparatliwvely large particles of coral sand which had been
eceived and it was posaible to reduce tha flight deck count to approxte
mately two-hundred (200) milli roentgens per hour, gemma only, or less by
1600-¥,

2, & second fall-out was received starting at about 1600-M. This fall-
out was composed of vory fine particles and increased the count on the
flight deck and bridge to between two-hundred (200) and four-hundred (400)
milll roentgens per hour, gamma only. The fire hoses were again used on
the flight deck, forecastle and fantail and bridge structure until about
1845< when the Task Unit 7.1 radiologlical persomnel recommended sending

TNCLOSURE 2 K=55-IV(bay)
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all porsonne}.uhc-cculd be“spared below decks because of the possibility of
inhaling tho. extremely fine particles into the lungs, No further decon
tamifXtIoT Measures wore taken on 1 March 1954.

3¢ At 0800-¥ on 2 March 1954 the ship was completely monitored and the
f:ght deck and bridge structure indicated from one-hundred (100) to twow-
hridrod-twenty (220) milli roentgens per hour, gamma only, The hangar

dack and rooms on the deck below the flight deck indicated frem thirty (30)
to {ifty (50) milli roentgens per’ hour, gamma only. Decontamination efforts
were commenced immediately after monitoring was completed and were cerried
.on al1 day 2 March 1954, The flight deck was washed down several times

L

down resulted in an averzge reduction of 40-50 milli roentgens per hour,
gemma cnly. This was followed by scrubbing with & detergent soap solutiom
and salt water rinse, using high pressure fire hoses, The intensity on the
flight deck was reduced below fifty (50) milli roentgens per hour, gamma
only, except in a few scattered spaces, following repeated applicationa of
this method. The average beta plus gamma reading on the flight deck before
decontaminaticn was one (1) r e p, The decontamination efforts utilized
reduced this figuras by at least 50% according to calculations of the Navy
Radoclogical Decontamination Laboratory representatives,

———T
Uila 2 2

b. / check on representative film badges of flight deck and other expcsed
rsonnel indicates that they received an averaga of from two (2) to three
?;) roentgens total dose up to nocn 2 March 1954¢ I consider that as a
result of the docontamination measures taken the radiation level has been
reduced to the point that the ship is entirely safe for continued occupancy
by all personnel on board, I recamend that the BAIROKO continue sdth the
operztions in progress in proparation for the remainder of tho testse

5. /4 detailed report of the decontamination operations will be submitted
at a later date,

EMMET O'BEIRNE
K-55-IV( b~2)
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(/TOLL, UNLESS WL TIME INTENSITY WL TIME

’ INTZNSITY
OTHERWISE INDICATED) _(1ARCHY  (mr/hr) (M/ARCH) (mr/hr)

ta
AJILEIN 021800
L.E 021210
UJLE 021224
WOTHO 021300
BIKINT. (N/MU ISL.ND)
JJLINGTNAE 021328
RONGEL.'\P (ISL/ND) o34l

RONGFRIK 021400
TIONGT - 021525
3IRN 021628
UTIRIK 021651
T.KA 01656
LILUK 021716
JEMO 021725
LIKIEP 021740

10 040752 06
10w o‘loa9 10“

96,000
100,00 8%33 200 to 390
135¢ (DONGEL/P survey did nos in-

: clude RONGEL.LP ISL.ND}

1720 w30 OLLL1O 1050
A 041533 1.6

60G 0AL632 160.
a0 041653
160 041702
76 10
18 Qh1820 _
6.0 oW1830 10

RBFG

- (NOTE: There is same doul': thap intensities indicated represent the
maximum for the atolls listed oy that the re-survey covered the same
location as the 2 March survey, Readings marked with asterisik are

ground observations,)
B.KER

N 030720
LJILINGL P LAP 030745
N/MORIK 031423
EBON 031247
KILI 031224
JLUIT 031206
! o109
A0 031028
HWJURD 031016
SR 030945
M;LOELAP 030924
SRIKUB 030902
WOTJE 030850

INCLOSURE 9
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: : ‘ MAXTHUM
LOCITION . - > " ' GROUND

(/1etE, UNLESS - LOC/AL TIME INTENSITY

ODEWISE BNDICITED)  _(WmcH) . (mefhe) |

CHARLIZ

KUSAIE 031302 0.8
PINGEL.AP 031204 ' 0.6
MOKIL 031130 0.6
PON/PE 030945 0.8
UJELING 030820 0.8

M/XIMUM GROUND RE.DINGS OTHER .

NYK FLIGHTS (IN MR/Hi

Flight BASY (6 March) 0.0 el
Flight GEORGE(S March) 0.2 e
Fright ITEM (5 March) 0,08 i
FLICHT KING (Gilbert Islands) (6 March) 0.08 g9
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P
“DISCUSSION OP OFF-SITE PALLOUT =
Pallout off-eite followsd the patterm immedistely established at and
adjacent” to the proving ground where the cloud in general moved east north PO
easterly with prevailing winds, Task force ships southeast of NAN received . S0
the firsk fallout, being on the southern edge of the main strip of cone o ALY
tardnatien,’ Fallout on the ships ranged from intensities of 500 millie
roentgens per hour on the BAIRCKO which was closest to thae center of ths o
fallout path to a fow milliroentgens per hour on vessels farthey south,
+Fallout began at RONGERIK Atoll at 1348 hours, 1 March as shown by a e
self<recording radiation detection station placed thers by the H.SL NYKOPO : e
AEC and operated by personnel of the /i Weathew Statione This instrument »
went off scala at 100 mr per hour 2t 1418 hrs 1 March, Based upon query from SR
- air weather perscnnel a monitor was dispatched with the supply PEM on the
] morning of 2 March, A ground reading of 2000 mr/hr was obtained as 1115 by
" the monitor who evacuated 8 of the persommel on his own initiatian and
v rzcomnended evacuation of the .remainder as soon as possible based upom the R
E high radiation levels. .This was concurred in and the remaining 20 were ‘ﬁf“
. evacuated by PBM at 1€45, 2 March, Calculations estimating the dose received i

indicated that personnel evacuated at ill5 would have received 85R and the
remainder 95R. This was in fair agreement with readings of film badges n
perscrinel, Maximum film badge reading was 96r representing 3 men, 52» for
1, L for 1, LOr for 9. .verage dose for all persormel, 5k roentgens,

Inasmich as the data fram RONGEUIK is the only data showing exaeh time &
the fallout occurred at any location 2ast of the proving ground and adjacent
to populated islands affected by substantlal radiatiom, its importance is .
such that calculation of dosagzes received by native populations are based _ s

upon it for time of fallout in thcse.locations, \.;ljj_;f
of NONGELAP was made by Pattarn ilLE of Security Patrol Squadron [~

(Patron 29) with NYKOPO Scintameters aboard on 2 March which found an -
estimated reading of 6750 mr/hr. (Later calibration for aerial survey
equipment revised this to 1350), Based on this and its proximity to RONGERIK
it was decided that it would be necessary to evacuate the atoll, Cone

sequently, the I'HILIP, DDE 498, was dispatched to reach RONGELAP on the ek
morning of 3 Merch, In the meantimes a FBM was sent to ground survey the i
atoll and at 1830 hours, 2 March, their ground survey showed a reading of RO
1400 milliroentgens per hour, Calculation of dosage to 3 March indicated e
about 110 roentgens so the crder to ovacuate was given. The destroyer sj':.;'.-
PHILIP evacuated the natives by 0935 to 1025, 3 March, Calculation of the C NP,
total dose indicated that 130 rocntgens were received, A total of 65 natives Y
were removed, 16 natives (the old and sickest) by PEM and 49 by DDE, E:—:
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_TInasseh-ag. fase nslives of RONGELLE ware reportod to be cu LINGINE,

the atcll.was surveyed, 17 natives located, and an intensity of 44S nr/he
" was found, * Evacuation was campleta by 1800, 3 Mareh, The dose oomwtadn
for thig group wvas 80 . ' e

Aerial survey of UTIRIK by ARLE Pattern indicated 620 ar/hr ad 1651 hrey:

2 March (later re-calibrated to 243 mr/hr)e Oa 3 March 1345 ground survey
indicatéd 160 mr/hrs The decision to evacuats was based upen the fach thad
the estimated dose at time of earliest svacustion would be 13r. Evacuation
wos complete by 1245 hrs, 4 March, Estimate of dose to actual evacuation
time was 17re¢ 154 natives were evacuated,

The only other populated atcll which received fallout of any cone

sequence at all waa AILUK, AHLB Pattern indicated 95 mr per hour ab 1845 hre
2 March, Based upon the best estimate of fallou$ time it was calculated that

a dose to infinite time would resch approximately 20 roentgens.

the effort required to move the 40O inhabitants againss the fact that such
a dose worild not be 2 medical problem, and corresponded to the task foarcs
standard of 20r for sempling aircraft crewsp it was decided nct to evacuats

ATLUK,

Indications from aerial surveys indicated substantial fallout cccurred
on the unpopulated islands of EIKAR and TAKA,

Very minor fallout occurred in a southwesterly and west:rly directico.
on ENIWETOK and UJELANG Atclls but levels did not exceed 10 my per hous a
INIWETOX nor 3 mr per hour at UJELANG, This was apparently very fine
particulate matter carried by the low trade wind component,

A datailsd plan was made to maks ground surveys of all islandz which
had fallout in excess of 10 mr per hour at estimated fallout time to prow
vide information as to decay rate and verificatiom of estimation of dosese
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PATTERN QP PALL-QUT FOLLOWING ERAV

. .-—~{Conkined Analyses - Immediate and (ne Week after BRAVO) - -
P -
v a -t 2

1< GCeneral, The pattern of ultimate fall-out of radicactive particths
has been ‘established utilizing in the cases of the most critical area (i.e,

ing: -

f‘ . .

a. Aerial survey by P2V employing HASL NYXOPQ AEC survey equipment,
with readings in mr/hr extrapolated to ground levele

b. Known ground readings taken at some atolls (early and later)
used with their #ime and intensity (actual observations) to get a feeling
for the overzall situation.

¢. Resultant wind pattern to establish best wind for pericd from
H minus 1 hour (USS CURTISS Observation - BIXKINT) to H plus 8 hours
(RONGERIK sounding) together with the H mimus 3% hours (RONGERIK 0300M)
to piece together the wind pattern above the tropopause.

d. Since ths RONGERIK NYKOPO AEC survey meter trace established
initial time of arrival of fall-cut, this time was used in coordinatiomrr
with resultant wind at the cloud level which passed over RGNGERIX, This
level was the 25,000 feet vector. Its averzge speed from Ground Zero
calculated from resultant wind plot was 10.4 miles/hr. At first, there
was considerable difficulty in meking fall-out arrive from the stem of the
atomic cloud (0-55,000 feet-tropopause) at RONGERIK in 8 hours, The 10.4
= miles/hr above would make cloud arrive at RONGERIK at about H plus 12 hours.
- Howevor, by the method of plotting the entire cloud height (which is believed
= to be about 100,000 fest) for which there wers available wdnds to 95,000
h feet, and with the assumptions listed below in constructing shadows (fall-

- out) of stem and mishroam, there ars obtained 2 areas - elliptical in shape,
b generally east of Ground Zero and superimposed on each other (Appendix I).
o The suggested fall-out area for the stem is oriented about 070° True from
= point SE of Ground Zero, distance 35 miles and with a 200-mile major axis,
100-milc minor axis with a sories o oxtremely hot elliptical envelopes
emaanating from Ground Zero out to about 110 miles, Superimposed on this
area is the suggested mshreom fall-out pattern which is an ellipse oriented
080° True, 40 miles from Ground Zero, mejor axis at least 180 miles, minor
axis 45-90 miles, It is assumed that the cloud diameter in the mushroom
for the period in question was at least 70-100 miles, This shows therefore,
that the early fall-ocut at RONGERIK could come easily from the mushroom -
large particles by H plus 8 hours, and since the superimposed fall-outs
from stem and mushroom cross tho northern half of RONGELAP Atoll, onc would
expect these islands to be exceedingly high with their radiation levels.
This might be likened to scavenging of the hot stem material by large
particles from the tropopause and above, However, the major hot fall-out
element muat come from the stem debris,

INCLOSURE 11
K-60

bearing about 050° True, clockwise to 120° Trus from Greund Zero) the follow=:
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The-assumptionsrused in the rough construction of the ellipse for the - - .

whole cloudrares (See USAP ARDC Report C3-36417, Nov 1953, Radicactivs Falle ooy

out- Trom Atamie Bombes,) : » W

= . . v e

\ [}

(1) If wind shear is less than 10° for the levels in question, i‘&

minor axis is 1/8 to 1/4 of the major axis (which is the antire vector for - ﬁa,
levels looked at). (This is case of 0-5,000 feed winds and 5-20,000 feet a . o

winds,) * " - o

: (2) If wind shear is more then 10° but less than 120°, minor ".:::_f'::z

ads is § of major axis. This is case for 20,000 feet winds to tropopsuse, G885

and somewhat less for 65,000 to 95,000 feet winds, R
e

(3) 1If shear at levels making vp vector under study is more

than 120° draw ¢ircle with diameter = to entire resulten® vector.
CONCLUSIONS: i
r".\.s‘::e

1. From overall fall-cut picture, it is concluded that fall-out may
have reached RONGELAP Island and AILINGINAE later then the pessimistic tine
of H plus 5 and H plus 4 hours, respectively, .

2, From initial land survey reports on RONGELAP Atoll with levels ab
ERIPPU Island (NE part of Atoll) still at 2,8 to 3.5 r/hr oo B plus 7 dayw,
the pictvre for heaviest falli-out patterns north of this area is established.
The relacively light fall-out at UTIRIK (ESE of the hos area), higher levels
of intensity at BIKAR (Eest and downwind of the hot area, i.e, 600 mr/hr at
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H plus 33 hours almost in downwdind line with the superimposed ellipses or Y
hot areas but definitely beyond the hot shadow), confirm the belief in the Lo
assumed area of hot fall-out pattern above, WOTHO (SSE of the area and {-\Zu;
from Ground Zero) received practically nothing because resultmt vector e
wind speed from the stem and, perheps some of the mushroom fringe, was go ﬁ
low in velocity through the SB to South from Ground Zeros ENIWETOK received A
at about H plus 11 hours a tnild up to about 10 mr/hr for a period of about RN

* 3, This type of analysis gives a feeling only for pattern of fall-ocut R
because it does not tell exactly when tho fall-out arrives, However, it is =Y
apparent that the 200-300 plus rocntgens lifetims dosage line passed oa or B
close to AILINGIN.E, RONGELAP Island and RONGERIK which are at 80-100 miles DA
in cases of AILINGIN.E and RONGEL/P and 130 miles to RONGERIK from Ground :‘h?
Zero. The 1,000 plus roentgens lifetime dosage lines are exceeded as one e
goes north from RONGELAP Island to northern islands of that atoll. This AN
analysis is based on : (1) logical use of wind patterns existing during shot VOGN
time to fall-out, (2) mltiple shot (tower or gound) fall-out pattern data [
from Nevada Proving Grounds over last 3 years, and (3) experience and data NN
from IVY-MIKE (limited cross-wind and upwind) and CASTLE-BRAVO itself. i\:‘;
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. be-. ROJGERTK radiation intensity levels are inown ab onset and ovagow
atiocf"tim¥} ¢alculated roentgen dcsage agrees with actual observations fron
filn badge.a at this sita, ‘

5. The heaviest fallecut pattern was expected to pass north of NANR ~
and east northeast fram Ground Zeroe
1 4

6+ The levels of radiation intemsity at the distance of RONGELAP
ard RONGERTX were much higher than expected, and sooner than expected since
necessary information in this range of yleld for surface shots today is
tha result of scaling up from much lesser yields, interpretation of upper
wind fiell patterns, coupled with forecast changus and experience of
individuals with such limitod data as IVY-MIKE, GREENHOUSE-DOG, E\SY, GFORGE
and ITEM,

7. BRAVO cloud pictures (Project 9,1; taken from an airplane) indicate
large quantities of visibls particulate matter falling through the greas
heights (i.e. up to 2t lsast 100,000 feet) is a must for shot time, since
the fall-cut problem for surface or near surface shots of large yields can
be a definite function of the mshroom as well as the very hot stem of th

cloud. N
Appondix: R. He MAYNIRD
C.PT., USN
1 - Plot of General Fall-out
Pattem
IT - Tabulation of Time of
[rrival Data
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| 12 april 1954
“MEDIC:1, 4SPECTS OF FALL-OUT FROM ERAVO '

1. #edical evaluation of persamel exposcd to the radietion from
foil-out in the case of BERIVO depends tc a great extent upon the accuracy
with which dosage can be computed, Based an extrapolation of fall-out time
£ion RONGERIK data whers the fall-ocut time was precisely determined by auto-
matie recording instruments, it seems plausible to conclude after muldng
a2llowence for fectors giving meximm values of time and intensity, that
p.rsomiol wers not exposed to dosages mich higher than calculated, This is
varticularly true inasmuch as RONGERIK calculations were in good agreement
wath observed film badge data on personnel there,

2. The association of symptoms wdth a given dosage may lead to
errcneous conclusions since such tabular relationships have been devised
only for whole body penetrating radiation given over a period of a few
mirutes, It.is now gonerally believed that the symptoms in those tabulations
will zopcar with a smaller dose than indicated. These persommel may develop
sigis or symptams ocut of proportion to what would have previcusly been expectec

but could be somewhat tempered by the relatively slow dose rate characteristic
of fall-out,

3. With respect to natives, dus to the language difficulty, it was
extremely doubtful that information obtained by questicning would be reliable,

!, Wec may draw certain conclusicns, however, which seem to be sound

cerecrning immediate prognosis based upon the doses beliaved to have been
roceivel,

5. Considering the personnel inwvolved in exposure to radiation they can
be grouped according to location:

a, RONGFRIK -

Twenty-eight imericans were exposed showing film badge readings
ranging from 40 to 90 roentgens during a pericd of 28.5 to 35 hours. They
wera evacuated to KW.JILEIN, It was not cxpected that any of these men would
develop any subjective symptoms. One admitted to feeling badly until re-
assured, after which he admitted that his feeling was probably psychological.
Firs?. blood counts taken on D plus 1 showed a normal distribution. Generalizec
loss of hair which usually occurs after 10 days with sufficient dosage was
1ot expectod and has not occurred to date (12 April). Levels of personnel

- -contemination were not exceedingly high and inasmuch as decontamination was

performed on D plus 1, beta burmns are unlikely.

INCLOSURE 12 B
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- “Sixty-five natives were evacuated to KWAJILEIN and may have
received doses as high as 130 roentgens in a period of 51 hours, In this
case, tha lovel of radiation is about the level which might cause same
syzp-oms such as nausea, vomiting, fatigability and lose of hair for acute
d~se3. Allowing for the reduced effect from low dose rate it may happen
tuat symptamns as above will occur in individuals who were already i1l or in
generally poor physical conditions Readings of skin and hair contamination
w'e such that for this exposure time spotty distribution of beta burns
cmld occur within several days. If this occurs, ulcerations might develop
wrich may require several months to heal,

co AILINGINAE -

Seventeen natives on this island were exposed to approximately
8N roentgens in 58 hours. They were evacuated to KW.JALEIN, It was not
ecmected that any subjective systemie symptams would develop. However,
personal ccntemination of this duration could conceivably cause beta burns
in a spotty distribution with ulcertaion as described above,.

d. UTIRIK =

154 natives were evacuated to KWAJALEIN after receiving a dose
of 17 roertgens in 78 hours, No subjective systemic symptoms or changes in
biccd count were expecteds Beta burns are unlikely but are possible
sintictizally, :

e.l AJLUK with 401 natives was not evacuated and the total dose
for a life time will be less than 20 roentgens, No medical problem from
radiatiocn should occur in tho pepulation.

f. Somo other islands received fall-ocut expcsing inhabitants to
insignificant quantities of radiation,

g+ Task Forcg persomnel at cor in the vieinity of BIKINI ito

Persannel in the conercte bunker on NAN island wers evacuated
to ships afloat roceiving in generzl ccmparable dosage to those aboard ships
2ll the tims, Based on readings taken aboard the ships it was estimatad
that none of the ship's perscnnel would receive more then 10 roentgens whole
body radiation. This dose would not cause any general symptcms of radiation
sickness, however, decontamination personnal might have skin contact with
concentrated radiczetive deposits and possibly suatain mild bet. burns,
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6s.. ALL native evacuées were held at KW.iJALEIN for cbservation and - -
treatment should the need arise, The station medical complement took come
ploC¥ BIc counts, made physical examinations and took histories, Ca
He He Had (MC) s USN, a radioclogical medical officer was sent to KW
as consul f. on radiation offects to the station surgeon, Daily observaticn
was instituted in anticipation cf the arrivel of a medical group from the
U.S who were to investigate the petients, .

7

7« The medical group arrived at KWMALEIN on 8 March It consisted of
military and civilian medical officers and technicians from the Naval Medical
Research Institute, the irmed Forces Special Weapons Project and the U, S,
Naval Radioclogical Defense Laboratory and was established as Project 4.1,
TU 13 of Task Group 7.1 with Commander E, P. Cronkite, MC, USN, as Froject
Officers Drs. G. Vo Leroy and C, L Dunham represented the Division of
Blology and Medicine, 4AHC, and were to act as advisors to Project Lele 4
systamatic organization was sct up with a view toward rumning a sick call, Lo
performing blood studies, taking histories, making physical examinations and g
documenting the cases by means of records and photography, Buildings were
furnished for these purposes by COMNAVSTAKW..J and his station surgeon, Cone
mander W, Jo, Hall, worked closely with the groupe The establishment of the
investigating group cf Froject 4.l Wa® essential and desirable from several
standpoints, .11 the medical perscmnel were experienced in the field of .
atamic medicine having been participants in previvus testing using biological -
material as well as having had full time research projects along this line
during interim periods, This allows for proper evaluation of human effscts i
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toward corrclation with the data on animals from which a great desal of our
ideas on human effects have been extrapolated. Furthecr, they constitute an
augmentation medical group for treatment if necessary in conjunetion with
station medical facilities., .n additional adventage was that almost all of
the personnel had worked togecther as a unit on previous occasions.

8. None of tho natives nor the RONGERIK .mericans had preliminary or
early systemic symptoms consistent with radiation sickness from large dosage
of external whole bedy irradiation, 4 reported case of vomiting and a few o
cases of loss of appetite were not significant considering the sudden change !
in envirommemt and dlet to which thay were subjected. To relieve tho load
on the station medical facilitiss, nct knowing of the early arrival of the
medical group, the twenty-eight mericans werc returned to ENIWETOK to
remain as out patients under the supervision of the Surgeon, Task Group 7.2,
Blood counts were taken at approximately three day intervals. They remained
asymptomatic although therc began a depression of the white blocd cells of
mild degree. Thay wore returned to KWAJLLEIN. on 17 March. During the early
days of March all patients rcmained free of systamic symptoms attributable
to irradiation but there was a definite decrzase in the whita cell ccunt,
mors marked in the RONGEL.P group. -The blocd pictures of the /ILINZIN/E
natives and the RONGERIX /mericans were quite similar which was reszsonable
considering they were cxposed to the same order of magnituds of rediation.
The UTIRIK group showed nothing particular from a medical standpoint and were
considered as a virtual normal native population for compariscn purposes
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H pending tims-for obaining base line data from non irradiated natives. - - i
48 R , =
ii; " " "By the thirteenth and fourteenth day a tendency to cpilate had;,, >
e becoma eddent in tho RONGELAP natives invalving mostly children but within K.
oo a few days it had appeared in adults, The epilation was both patchy and
. diffuse, confined mostly to the head and particularly in children the i
r scalp aag_umed a spotty appearance cue to depigmentation of the skin. N
by . , 3]
> AL about the same time that epilation appeared in the RONGELAP It
. group, small skin lesions became noticeable on the folds of the neck, the .
forchead, shoulders, and arms, They appeared to be superficial and at first X

were hyperpigmented, As time went on, the lesions, which became blister- ~

like, tegen to peel leaving a whitish depigmented area in the center. The =

skin manifestations continued to appear throughout the month of March, all ;i.

going through the same cycle and involving most of the nativess The most
severe cases occurred on the feet with one exception < one man develcped -
a deep ulcer behind one ear, By this time (12 ipril) all of the skin lesions
except the ear have virtually healed and it appears that repigmentation is

taking place.

Similar findings but in a lower percentage and at a later date
occurred in the ATLINGINAE group. One American developed what appeared to
be superficial radiation lesions on the back, They were hyperpigmented and

behaved as tha sthers,

»
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Throughout, there have been no demenstrative systemic symptoms
other than an epidemic of colds in the RONGIL.P group. A few cases of
secondary infection from skin lesions and some unexplained high fever in
children responded well to penicillin with no sensitization reaction,

The white blood counts reached a minimum during the latter part
of March with a late depression in blood platelets becoming apparent, The
level of the mean counts being well below normal mean counts. Lowest counts
were about 30,000 compared to a normal mean of over 300,000 for the natives,
Theras is a defimite upswing in the entire blood picture of both the natives
and /mericans at the present time (12 ..pril).

On abcut 20 March, several cases of radiation burms were reported
aboard both the USS BAIROKO and the USS PHILIP., Examination showed that
in almost all cases there were discrete arcas around the belt line which
corresponded well to same lesions seen on the natives, History indicated
that these lesions developed sometime between 3 March and 15 March, All
were in the process of healing with desquametion and mild depigmentation
and were quite superficial, The whole body dose was less than 10R and
there were no other symptoms,
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= Three K-boa.f. operatora from TG 7.1 presemted film ba.dgec reading
frcn,BS +5-95R and were sent to KILJALEIN to be observed by the medical
team on 16 March, Since that time thcy have had no symptoms, no skin ¥
findings mor blood changese It is likely some discrepancy in badging or
wearing of badges must have taken place as careful examination of the badges
by densitcometer revaaled nothing unusual in the radiation to which they
were subjecteds _

It was decided ab the outset to manage all cases in a conservative
manner, treating symptoms as they arose, avoiding experimentation with '
treatment but being ready at any time to perform transfusions either of .
whole blood or platelets if indicated, Sick call was managed daily where .
complaints were treated as though radiation had not been present. Skin .
lesions were kept clean by surgical soap with excellent results leading to
a minimm of secondary infection and rcmarkably prompt healing, It is felt
that this conservative regimen gave optimum rosuits and that all paticnts
are recovering satisfactorily,

Detailed reports will be rendered by Project 4.1 on all cases,’
Detalled statistical analyses will be required to properly evaluate the
data derived. Urine samples which have been analyzed in the U.S. will be
cambined with this study. A detailed study of characteristics. of the
fallout samples, shielding properties of the measuring instruments, and
weather analysis will be necessary before a more exact dose of external K
whole body radiaticn can be established, The study of all aspects should v
lead to a much clearer concept of dose versus effect.. The picture of ex-
ternal gamma radiation with a broad spectral band, combined with external
beta radiation, and internal hazard makes a very complicated problem in
the final reports. .
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As a corollary to immediate treatment of the personnel exposed to }
the radiation, evaluation of the hazard remaining upon rehabilitation must
be investigated, To that end soil and water samples, animals, plants and I
other comestibles are being investigated with a view of determing if and
when the natives may be returned to their hame atolls, ‘

All personnel who have been inwlved in large dose exposurces and

those whose dose was small but who may have to reside in an active area

should be observed over a long period of time, The first year following I

the tests, re-examination should be at quarterly intervals. This has h

been discussed with the Director, Division of Biolozy and Medicine, AEC, '

who advises that it is the intention of his organization to maintain a :

periodic observation system. :
'
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=~ I sumary, natives from adjacent atolls and Americans from the
TaalsEura'mre exposed to radiation in doses from a few roentgens to
approximately 150 roentgens, Some of the more heavily irradiated may bev"
considersd to have been borderline from a standpoint of seriocusness, All
should recover from the effects of the exposure, -
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SUBJECT= Protection of Transient Shipping During Operation CASTLE

iy

i

f
1., In order to provide protection for transient shipping in the
region immediately ocutside the ENIWETOK/BIKINI Danger Area during
Operation CASTLE planning factors were established and a plan of
action placed in effect as follows:

a. Planning factors:

(1) CASTLE clouds mors than 24 hours old should not
be hazardouse

(2) 24 hour travel of a CASTLE cloud should be approximately
500 nautical miles,

b, Plan:

(1) The Commander in Chief, Pacific Fleet was requested
to make advance diversions of shipping outside a sector area from south-
west clockwise through north to east to 500 nautical miles from ground
zero from H to H plus 24 hours, :

(2) P2V aircraft were plamed to sweep the significant
forecast sector of cloud travel, using visual and search radar methods of
sightings out to 800 nautical miles on D=2 days, out to 600 nautidal miles
on D-1 day and, if necessary, in front of the cloud on D day, P2V aircraft
crews were directed to effect diversion on all ships sighted in the sector
area on D-1 and D Day. :

(3) WB-29 aireraft on routine weather reconnaissance missions
were directed to report all sightings of surface shipping encountered., All
sightings were to be relayed to the Radar center (CIC USS BAIROKO) in the
G 7.3 fleet.

(4) P2V aircraft and destroyer security sweeps were directed
for the ENIWETOK/BIKINI Danger Area. Infommation from these sweeps was
chameled to the Radar center (CIC USS BAIROKO).

(5) Information from all the above sources was channeled
into the task force headquarters for evaluation and consideration at the
Weather/Radsafe Command Briofings.
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2.._The resulta of the above offorts for BRAVO were as followes

P ¥

owrr =37 All lmown transient shipping was diverted ocutside the
hazardous fall-out area, The Patapaco (AOG-1) was sailed from ENIWETORY"
to be cut of the hazardous area by shob time, The Trust Territory ship
M/¥ Roque was operating ocutside the designated sector (from KWAJALEIN to
UTIRIK) ,-arriving at UTIRIK on the morning of 2 March 1954 and departing
UTIRIX ¢n 3 March 1954, The Roque was subsequently located and monitored
at MAJURO and found to have insignificant levels of radlation. The Merapi
was enroute from Homolulu to ENIWETOK but well outside the designated
sector area at shot time, The Merapi was monitored upon arrival at ENI-
WETOK and found not contaminatede

be Based on the forocast significant cloud travel (forecast
made on the night of B-3 days) the P2V sweep for B-2 daya was directed
along true bearing 300 degrees from ground zero, No ships were sighted
on this sweep, Based on the B=2 day shot time forecast, the P2V sweep
for B-l day was directed along true bearing 330 degrees to a distance
of 375 nautical miles, The reduction in distance was based cn forecast
reduction in resultant wind speeds, This sweep contacted the USS General
Patrick at 17-31N, 162-03E on course 266 degrees, speed 16 imots, at 1204M,
28 February 1954. As she would clear the designated sector by shot time,
she was not diverted by the patrol aircraft, Based an a re-forecast (made
on B-1 day) of the significant cloud movement for B day, it was decided to
search in advance of the cloud along bearing 65 degrees trus from ground
zero out to 600 n-utical miles, Two P2Vs were useds The first of these
became contaminated early in its mission and was forced to retumn to base,
The second was directed to pick up the search in the approximate location
of the previous abort and carry it out to the 600 miles, The only con-
tact reported by these aircraft wes the Patapsco (AOG-1) sighted at 12-31N,
170-4L8E, at 19354, 1 March 1954, course 30 degrees, speed 10 knots. The
Patapsco was turned to an casterly heading at 2030, 1 March 1954, The
Commander in Chief, Paciflc Fleet was advised later to have tha Patapsco
monitored upon arrival at Hoaolulu in the event a check emrcuts could not
be accomplished, ‘

c. Between 26 February and 1 March 1954, WB=-29 aircraft per-
formed weather and cloud tracking missions in all four quadrants from
ground zero, No surface shipping was sighted on these missions, three
of which were flowm to the east northeast of ground zero, cne on 27
February and two on 1 March 1954,

d. The P2V and destroyer search of the ENIWETOK/BIKINI Danger
Area made no contacts, As a matter of interest, a destroyer security
swecp on 17 February 1954 encountered one Japanese fishing vessel, the
Miyagikenajinoiokonpiramaru, 26 nautical riles on true bearing of 40
degrecs fram ENIWETOK Island, This ship was escorted toward the northem
edge of the Danger Area and left on course 315 degrees, 9 knote with the
recammendation that air patrol observe its subsequent movements. No further
contacts with this ship were reparted.

@s As a sumary, the CIC BATROKO was contacted periodically
pre-shot and reported no transient shippig-in the area,
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The first attempt to fire ROMEO was 13 iarch. Re5 day advisories wéid
dispatched to the external agencies (Chairman, AEC, C/S irmy and CINCPACFLT)
scheduling MO.EO for 130640i. A search sector was flown on 1l Harsh to 800
NU to identify shipping in the area. Negative results were obtained. A
500 Mi: seqtor search was flown on 12 iarch to identify shipping, to determine
course and speed, and to attempt to turn all shiyping outside a 500 Ni sector
225° to 90° True (the forecast significant fall-out zone) for H to H plus 24
hours, No contacts were made by the search aircraft.

The task force headquarters and tasie group staffs deployed to Bikini
on the 11th and 12tn of Yarch, By noom on 12 March the synoptic weather situ-
ation was such that, although a complete series of pre-shot advisories were
issued to external and internal agencies, statements were included that it
was not anticipated ROMEO would be fired on schedule unless the winds and
weather improved. It appeared that deep easterlies were dominating the wind
flow pattern, a fact which materialiged by the evening of 12 !‘arch. At Z10QM
on 12 !farch, all advisory addressees were notified that, due to the adverse
effect of high clouds on the essential sampling effort and an unfavorable
fall-out pattern, RO:[E0 was ro-scheduled for 15064, but that if weather
permitted, the capability was being maintained to advance this time 24 hours

to 14064L0M,

Deep eastarlies prcvailed through 18 }arch, during which time an 18-
hour capability of firing nO.EEO was maintained. By noon on the 19th, the
forecast for shot time the following day was for east-southeast winds from
surface to 25,000 fect, southwest to 55,000 feet and easterlies above 55,000
A series of Command Briofings and pre-shot advisories were again completed.
However, by 2100M on ths 19th, it was apparent that thc southwesterlies
were not materializing, and the shot was postponed for 24 hours.

During the intcrval between thc two attempts to shoot, it was appar:nt
that the IVY search plan for the protcction of transient shipping was not
flexible enough to cope with the large shifts in the long ranga foracast
fall-out pattaern which could occur over 2 period of two days before 2 shot,
Advanca contacts were required to deteet and turn shipping out of the large
aroas which could rcasonubly he expected to liv in the fall-out zone. As
the pre-shot schedule progressud, changes in wind forecasts reflacted them=
selves in corresponding shifts in the forecast significant fall-out area.
As a consequence, not only was auch search affort usually wasted, but far
more important, the time ramaining in which to divert a slow-moving surface
vesscl became inadequats. Further, although advance arrangements had buen
made with CL!CIACFLT to divert shipping outside a 500 Ni{ sector area cen-
terad on GZ from southwest through north to east from H to H plus 24 hours,
this action applied only to U.S. shipping plus 3uch other vessals as occa-
sionally came within the knowledgec and coordination of CRNCTACTLT commands.
As 3 consequence, the Search plan was rovised to specify as an enlarged Dan-
ger Area, a 450 NM suctor centercd on 12N, 1864E with limiting true bearings
of 24,09 cloekwise through 95°. Notices to all nationalities werc issued
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5”:? ta this effeet. In addition, for search purposes, an intarnal area bounded
Fe. by 10-15N; 16=40N, 160-10E and 170-20E was designated Area GREEN. This arca
(1css the included formor Eniwetok-Bikini Dangor Area) was within the seareh _
capabiliticsg of threa radar equipped aircraft cperating over a period of
apprecinately ten hours; search of the former Eniwetok-Biidni Danger Area

was lof8 unchanged. ’ This improved the situation to such an extent that thd
total exclusive character of the cnlarged Danger irca could be relied upea

to maintain & clcar sector, whercas the scarch of Area GHEEN was such that

it bocame g¢ssentially a check of com liance with the Danger irea notice

and couldybe initiated late enough in tha pre-shot schedule of events ta

avoid most of the dolays if thae forecast winds did not materialize,
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On 19 Jdarch, due to the transient shipping incidents arising from BRAW),
CINCPACFLT issued instructions to all military agcneies operating in the
Pacific to the effaect that, until further notice, all Pacific Fleet vessels
cxcept thosa assigned to JTF SEVEN, entering a circular area within 450 N
from a point 12N, 164E’would ensure thewearing of casualty film badges and/
or phosphor glass dosimeters by 5% of tho personnel aboard until tha ves=
sel departed from the area. The directive further contained a recommendation
that the instructions ap;.ly to MSTS ships as practieabla.:

L TEEL T

at about the same time, an interchange of advisory dispatches and recome=
mendations took place between the Task Force and CINCPACFLT sulninating in
a re-statement of Task Force policy relative to elosure of airways, The
i pre-BRAVO Task Force Radsafas plan contemplated closure of airways only when
i actually required and maintenance of the closed status only until the dan-
o ger subsequent to each shot had passed. Arrangements had bcen made by CING=
i PACFLT with those in chargas of military airways and the Regional Adminis=—

trator of the CAA to cffcet temporary and prompt closure of air routes when
the need arcse. No changs was made in the basic plan as stated above.

s Also, during the interval following BRsiVO, a change was mande in the

' method of computing tha air RADEX. Prior to this time (including QOperation
IVY), the classical method of com.utation as outlinad in alr Weather Service
Manual 105-33 had bcen used. & Yasic assumption of this mothod is that the
source of radiation consists essentially of a point-source in all directions
except the vertical., Surface RADEX computations prior to BRAVO had taken
the point-source factor into acecount (using a eircular source of 15 NM rad-
ius, later revised upward based on BKAVO to about 25 NM); a similar modifi-
cation in the air RADEX computation was devised and applied to all future
forecasts, with complutely satisfactory results.
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Further postponements and re-scheduling of the KOM:0 shct resulted in
progressive dally weather/radsafe checks. At noon on 21 i{arch, the synop-
tic weather situation was again such as to place some hope on the 22nd be-
ing a shot day. A series of Command Briefings and pre-shot acdvcsories was
again completed on 21 uMarch and continued until about 190QM, at which time
it became appar:nt the hoped-for winds wers not muterializing, The shot
was postponed indefinitely, cnd the Task Force placed on an 18-hour capa-
bility. In accordance with radsafa surveys and lagoon water sampling, and
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in the interest of morale of the Bikini personnel, swimming was permitted »

(since 14 March) at the southwestarn beaches. ' 0
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On all the attempts to shoot, advance preparativas included the flaet
going to sea in the evening of minus one day. Although inm some instances
this would not have bedn ndcessary for operational reasons, it was desirable
from the viewpodint of flushing the ships with non-contaminnted water. Subse~
quendr.t6. BRAVO, lagoon operations were such that wator in-take points and
evaporators could be maintained at a fairly constant and rcascnable levelvdf
activity By cold water treatment; however, intonsitics slowly rose in salé
water pipe fittings and heads. Flushing the ships salt water systems in the
open sea was of considerable aid in maintaining acceptable levcls at such
placas. No activity was detected in the continual analysis of fresh water
supplics past the evaporators. (Ses Tab J for further details rulative to
ship operation in contamin:ted lagoon waters.)

On the morning of 26 March a favor:zble forecast of H-Hour winds for
the following day set in motion the entire pre-snot schedule of covents ag:in.
This forecist gave east-northeast winds to approximately 8,000 f.et, souther-
lics to about 12,000, southeasterlics to 20,000, southerlics to southwostor~
lies to 55,000 and east southeastorlies to easterlies zbove 55,000 fset.
All units and external 2gencics were notified accordingly that ROMEQ schedule
was firm for 27063C.L

Following the noon Commznd Briafings, CINGPACFLT was advised of the
forecast 72-hour air particle trajectories for ten, thirty, forty nnd fifty
thousand foet. Further, the advisory stated that no aignificant fall-out
was forecast for populated iiarshall itolls and recozmended no closure of
eir routes. It included a statement that no surfaca haeclth hasard problems
were foracast outside areca GREEN and that an intensive search was being
conducted in this area plus a 24,0 NM wida sector out to 600 NX centered
on truae bearing 340°. (The sector scarch was schedulcd and run again post-
shot centered on 305° True from 220 Nif to 600 NM from GZ. Starting at H-2

- hours four search aircraft were used on parallel flight tracks, &0 N ecov-

i erage per aireraft, in advance of tho clcud.,) In addition, CINCPACFLT

. was roquestod tc divert all shipping from the sector area GZ, 260° clock=-
wise to 90° True to 450 Nf. &4 statament was inecluded that no known ship=-

ping was in this area.

Ak PRE
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At about 140G a special advisory was issued to the British Sampling
Unit on Kwajalein, including the forscast air particle trajectories and the
forecast GZ HeHour winds. The British Unit was informed that authority to
pengtrate the Danger Area would be given later in the scramble and routing
instructions to be issued bty CTG 7.4 approximately H plus 34 hours. The
British Unit was directued to file its flight plan through the Kwajalein
Liaison Officer using this advisory as authority for ROMEO flights.

“

at approximatcly 150Q{ the surface and alr RADEXES ware issued as follows

Surfaco RADEX: True bearings from GZ 240° clockwise to 500 radial
distance 90 NM for H to H plus 6 hours, plus a cir-
cular RADEX around GZ of 25 Nil radius, It was recom-
nended that tha Control DDE move to true bearing 2500
and 90 NM from GZ.
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Aly RADEXs H plus 1 hour, 10,000 foct and up (true boarings from .-'_;?\,;l
. GZ) s 280° clockwise to 75° maximum distanse 20 Nii; o
e - 27 40,000 feat and ap (truc bearings from G3)s 270P eloek- »
© . - ¢+ wise to 90° maximum distance 35 Mi{. For H plus 6 hours, e
S S e +mltiply distances by six. .
s £* . (7). L::_--:";
At Y5001, in an effort to assist the Kwajalein purmanent garrison, the ‘t::;::-:
P2V Patrol Sgqundron assignead to TG 7.3 and stationed at Kwajaliin was dir- o

actoed to assume CASTLE Kadsafe monitor responsibilities for Xwajalela from : i""’
H to H pXus 24 hours and to report results in excess of 10 ar/hr to the :
task foree headquarters by Operaticnal Inmcdiate precedence, A similar N
arrangement was made for Waka Island; TG 7.4 was directod to set up a spocial
monitor staticn for the periocd H to H plus 36 hours.: (No contamination was
subsequently detccted on “fake.)

At the 180K Command Briefing, the vind patterns observed and foracast o
being complstoly favcrable, the decision to shoot the following morning was
confirmed. At approximately 230Qf a dircctive was passed toc CTG 7.4 rela-

tive to the cloud tracking flights for the first twelve=hour period on shot

day. Inasmuch as it had been decided during the interim period following P
BRAVO to attempt a batter cvaluation of the effect of the depth of trade= ;AW
wind on the resultant fall-out moving toward Phiwetok, two ¥B-29 cloud -
trackers were planned to operate in the racetrask holding pattern west s
of GZ, one at 10,000 feet, ths other approximately midway between the sur-
face and 10,000 feet. Tha dircctive consequently specified a flight by
Wilscn 2 from H plus 2 to H plus 14 hours from base to a three=hour holding -
pattern 50 NM west of GZ at 10,000 feet, thence to a 500 N sector, limit-
ing true bearings frcm GZ of 60° and 90° at 10,000 feet. "ilson 3 wae

AR S
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directed to search from H plus 2 hours until released, in the holding pat- S
tern specified above, and at an altitude selsctod by the pilot to clear ‘n
natural clouds, but not in excess of 5,000 feet. g

r
e
,

A complete Command Briafing was hold at midnight, at which all pre=
vious factors, advisories and decisions were confirmed. It was decided
howsver, to re-check the winds at 043G and just prior tc shot time. The
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forecast fall-cut plot by alliptical approximation is included in Inclos= :-;-.
ura 4. . :::' P
. The 3ritish Unit was again advised at H minus 6 hours relative to the N
latest changes in the forecast winda, Due to a smail shift in the low leve WY

el winds, the Control DDE was moved to 230° True, 90 NM from GZ. No change b
was recommended ralative to the Task Force fleet location southeast of GZ r
at a minimum distance of 30 NM. T
i‘.- ..~'
The lata checks of the weather/radsafe conditions indicated a more e
favorable shot timo wind pattarn than forocast (i.e. deceper southcrlies o
in the laevels bctween tho trades and 55,000 feat). Transient shipping con- %
tacts being travorable, ROMEO was detcnated on a barge in approximately 110 Sy
feat of woter in the BRAVO crater at 270630 March 1954, the first water el
surface shot in the history of U. S. atcmic testing, No undue incident el
oceurred to the embarked task force personnel and ships. Post-shot advis- Ao
ories vere issued prior to H plus 30 minutes to the Chzirman, AEC, C/S Army g

and CINCFACFLT as on BRAVO, indicating time of detonation and a genersl B:u
statament of safety of personnel. -
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At 11004 CTG 7..4 waas directed ta fly Wilsoa & on & search from base- 0
to the seetor centered on Rongerik Atold with limiting true bearings 60c :;
and 90° &% 10,008 faet o500 NM, thence to 1&¥, 170K to 1 1428 to bases . =
The lafter yectored porticn of this mission, and all similar missions ca i
subsequent-shots, was selected cn the basis of the air particle trajector— o
ies and in order that the aircraft would pass through the forecast positiovhs v
of the loWer cloud corresponding to the time of arrival of the aircraft. -
This portion. of the missicn wes eszentially an attomnt to verify the fore- ()
cast as well as to sweep the area between Wake (and air routes through Wake) A
and GZ, The aircraft commander was authorized to saift tho last turning g
point if required for range considerations. 'ilson L was advised to anti- N
cipate light contamination on the northurn half of the sector search and iy
near 1&4, 16%0 —:‘.

At 093QM on D day instructions were passed by CTG 7.3 to all fleed
units to modify damage control measures at their discretion, to keep top-
ctides wet and to ranain alert to tho possibility of early fall-out. Thie o
concorn wae procipitated by tha early and ominous splashe-out of the cloud .
at and above the tropopause and the cunsequent produstion of an over-running
1ip of the cloud to positicns extending over the fleet. Due to the atrong
southurly wind flow below the tropopause, no contamination froa the eloud
1ip was forovcast fcr, or reached, the fleet.

PR o
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- By 110k an alert advisory was issued to all task force units, stating
that the H plus 3 hour preliminary damage survey indicatod sites TARE through

5 OBOE were not appreciably contaminated. For planning purpos«s R-hour (re=- oo
cntry bour) wae designated as 12008, CTG 7.3 was dirested to have the -
task force veseels stand-off the lagoon entrance at 110QM pending the out- i

come of the lagoon w.ter survey at the anchorages. The advisory further
stated that at R=hour unrestricted radsafe clearance would ba declared for
sites OBOR through TARE and for all air and water traffie south of TARE

and NAN anchorages. All ro-entry oxcept OBOZ through TARE and all air

and surface traffic north of the anchorages would be placed under the control
of the Radsafe CENTER of TG 7.1 at R<hour. Upon confirmation of R-hour,

all unite were directed to commence re-ontry in accordance with previous
instructions. Boginning with this shot, and for all subsequent shots, brief
informal advance notice of R-hour plans was passed by voice o CIG 7.3 to
facilitate rapid assembly and rc-entry of ships.

s B
e
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At 1200 an advisory directive was issued to all unite specifying that
cloud tracking flights since H-hour indicated no radiation hazard to sur-

o v
P 2124 «

face operations or to flight operatione at any altitude below 20,000 feet 5
south of Bikini and within 60 MM of GZ. The results of the preliminary la-
goon water sampling were used as a basis for a statement that the TARE and ‘*
NAN anchordgee were below safe radiation limite. The advisory further stated $

that the H plus 4 hour radsafe/damage survey indicated OBOE clockwise through
BRAWD and NAN had received no further contamination from ROMEO. R-hour

was announced for 130QM at which time recovery operations would bs controlled
by the Radsafa CENTER of TG 7.1. Sites OBOE through BRAW and all water

and air traffic south of TARE and NAN anchorages were declared radsafe un-
restricted. Swimming in the lagoon was prohibited until further notice.
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ﬁ : T o,
e Rostricted mater and air traffis north of tha anchorages was declired ¥y
£ subjecs to elearance by.the Radsafs CENTEZR. All units were dirested to o
Y, commenge-raeenk.y. te. tha RAN anchorages at 1306M in accordanse with pres N
1 -y.r -' ~—ce l“e. ) ) . . 3‘_‘
Ab 12004 CTG 7.3 advised all ships to sxecute re-cntry at R-hour ang* ‘

to remain on cne~half hour readiness until further notice.

T 8
.

During the morning cloud tracidng aircraft made low intensity contacts 2
of contasination moving to the southwest, and high intaensity (2 r/hr) con- =
tacts at the north cnd of tha racetrack holding ‘pattern. This latter evi-
dence became the basis for an alert msssage ta the Eniwetok garrison indi-
cating a westerly movement of contamination in the roentgen range located
approximatcly 60 NM west-northwest of GZ. Although the contamination
was calculated to pass to thc north of Eniwetok, all persoannel at that
atoll wers directed to remain on alert status until H plua 24 hours. No
significant fall-out wae subsequently experianced, a fact verified by a
19004 report from the Eniwetok monitoring system indicating 1 mr/hr maxi-
mum on FRED and ZLiLR and zero a URSULA. The low intensity contacts south-
west of GZ were not considered significaut for Ujelang.

“hVJ

. - ‘
"m [ .ﬂ " ’ ) ) } .' °
- 13 3, '_4 R Gy

o

Considerable usa was mede of data from the drone Liberty ships (YaG's
39 and 40) to evaluats the fall-out pattern. At H plus 106 minutes these
ships we. at 26 NM on be ring 2683° True from GZ and on course 350° True,
maintaining sufficient speed for steerage. The reported results of the
non-washdowmn equipped YAG 40 were as follows: '

7

o9

H plus 155 minutes 3.0 r/hr -

H plus 158 minutes 4.0 r/hr Ty

H plus 160 minutes 4.2 r/hr )

H plus 168 minutes  10.0 r/hr )

H pius 19G minutes  28.0 v/hr -

H plus 197 minutes  35.0 r/hr N

H plus 225 minutes 46,0 r/hr e

. s

At 1300 YAG 4O was bearing 303° True from GZ at 4O NM. (This data above R
waa originally reported a factor of 10 high, however, suspicions as to im- 5
proper functioning of instrumentation, lat.er confirmed, gave results as (o
indicated above. These results, and later coordination with Project 2.5a 2%
sea fall-out collectors were extrcmely valuable in assassing the forseast o5
significant fall-out pattern as an clliptical area oriented generally north DY
nl

[~

and south to at lcast 50 NM from GZ.

At approximately 1800M the USS EPPTRSON, DDE, on security patrol 50
N northwest of Bikini, reportcd fall-out giving average readings of 25 mr/
hyr and maximuma of 100, retiring from the arca at 19Q(M due to the high

'!.m
A

intensitias. e

Cloud tracking flights on shot day were routine and in accordance with

plan. (Svo inclosure attached reforcnce air Radsafo Operations for RO:ED.) E

Excellont early verification of the forocast fall-out pattern was obtained’ he

as these eiforts continued through the afternoon and tho night of shot and 4

shot plus one day. %Wilson flights subsequent to H plus 24 hours were caneel- S

led since it soon becams apparent that further efforts worec unnecessary. ; )
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In accordance with plan, CINCPACFLY was advised att 2000R onz shod day™
of the current radsafe situation. This advisory consisted of the revised
ten, thirty and forty thousand foot forecas¥ trajectories, a statement thad
no significand fall-out was forecast for populated Marshall Atolls, the pro-
posed-NYKORY Flight Able scheduled for 28 March, that no heslth hasard probe
lems were forecash for surface ioutes except between true bearings from Gy
270° olockwise to 90° to a distance of 450 NM and that possible significant
fall-out existed in Area GREEN. A statcoment was included that no known shipe
ping was in the forecast fall-out areas '

7

At 2000M, 28 March, the secomd and final CINCPACFLT post-shot advisory
included statements that CINCPACFLT would be further advised as circumstances
require, that no significant change was forecast for the 72-hour cloud tra-
Jectories, that no health hazard problems were existent or forecast from
ROMBO and that NYKOPO Flight Able flowts ROMEO plus one day indicated maximm
intensities less than 10 mr/he from ROMEDe

378 AR AR RN )
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\1 At 0130, 2% March, information wae reseived by C1G 7.1 from TG 7.1 f
persomnel at Bikini that all shirs there wers observing approximately 15 Y .
H mr/he intensities, and that the remote instrument om TARE was reading 85 "
o or/hre Vertical windward surfacea on ships wers indicating approximately

2 two times as high as cther surfacese From this it was concluded that the

- ships were experiencing air fall-out and not getting increased readings from
- water contamination. Information from TG 7.3 indicated that the fleet would
N depart Bikini in a southeast direction at dawm if the fall-out continued.

As a result of conference with CTG 7.1 and the Task Force Weather and Rad= .
safe officers, it was agreed that the contamination was the result of an

air flow to the east and south by the thirty thousand foot level, occurring
at some distance to the east of Bikini and eventually allowing contamination
to be brought back to the west by the trade winds. It was estimated that the
contamination was of the aercsol-type and that approximately half of the ob-—
served intensities were due to a ‘ishine' affect from a transiting volume of
contaminated air. Consequently, it was agreed that C1G 7.1 would recommend
no departurs of ships in anticipation cf cessation of the fall-cut and "shine
within 2 few hours.

At 023CM, 25 March, CTG 7.1 received additional information to the effect
that use of wash-down systems had reduced readings by a factor of two. The ;
advisory mentioned the EPPERSON contact of 25 mr/hr, 50 NM northwest of Bi- :
kini and noted no significant change on the return trip to Bikini by the i
EPPERSON. Air concentration was reported as 0.02 microcuries per cubic foot,
activity distributed over all stages of the cascade impactor with the high-
est reading on the final stage.
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At O430M, 29 March, information was received from CTG 7.3 that fall-
out ap 1y had ceased, that after wash-down, the highest readings were

= 20 mr/hr average, 27 mr/hr maximm on the RENSHAW and that the TARE heliscp~-
» ter pad read 48 mr/hr at 031%M. The advisory indicated that active radsafe
2 measures were being continued as necessary and all ships resuming 2-hour

notice fcr getting underway
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o Based on the Bikint experience and the forecast 72-hous air pardicle Z
- trajectoriee, NYKOPG Plight Able was scheduled for 30 March to assese the !
[y effects of secondary fall-eut om the stolls essd of Biidnd, L
5 Ga-30-MTck & report was received from C1G 7.3 to the effect that no:
oy early fall-out was received by any ship exvept the experimental YAG's, tha® ;
ns dearly alk ships and boats received light contamination from fall-out occur= i
ring a tely 4O to 48 hours after shot time, that average readings of !

25 o, were redused dus to decontamination and decay, that personnel ex-
posures were negligible ccmpared with BRAVO (estimated average additional ' ,
individual exposures dus to ROMEG was approximately 50 mr), and that, although :
the western quarter of the lagoon was still highly contaminated, it was doubt-
ful if lagoon contamination would beccme a serious problem to ships. Thas
above information was passed on 31 March to CINCPACFLT in accordance with , I
a post-BRAVO request by CINCPACFLT for such information. i

On 31 March information was received from the TG 7.3 wmnit on Kwajalein
to the effect that 9 mr/hr maximume were observed on the windward side of
tree trunks, 1 to 3 mr/hr average on beaches and 1 to 4 mr/hr average on .
windward sides of buildings. The average Kwajalein backgrcund prior to 31 :
March was 0.05 mr/hr. The advisory further stated that aircraft on training I
flights in the local area were concentrating contamination reaching maximm
values of 20 mr/hr on engines. (Note: Approximately the same values wers
observed at Eniwetok by the evening of 29 Marche Values were 5 mr/hr averzge,
with 15 or/hr maximm on windward surfaces.)

On 1 April a spesial radsafe advisory was dispatched to ConavSta Xwaja-
lein to reassure the garrison relative to the light fall-ou$ experienceds :
This advisory noted that the fall-out cn Kwajalein was cf a degres equiva~-
lent to that experienced on Eniwetok and considered insignificant from a ;
health standpoint. As a precautionary measure, it was suggested that Kvaja-
lein water catch basins be examined carefully, the first run-off of ths next
rain be isolated and that a pint sample be taken for analysis. The facili-
ties of the task force were made available (and accepted) fcr this analysise
(Subsequent analysis indicated no activity in the five samples taken except
the one from Open Storege Tank No. 10 which read 4.85 x 10~ microcuries : !
per milliliter.) |

On 3 April in response to a request from Kwajalein the above advisory
was re-quoted to include CINCPACFLT, and further stated that the Task Force
Staff Surgeon would visit Xwajalein to establish suitable operaling proced-
ures for future shots. (No further difficultiss arcse for the remainder
of the CASTLE series.)

On 9 April information was received that wire services were carrying ‘
Tolyo stories reporting two Japanese fishing vessels outside the Danger Area
erriving at port with radicactive tuna. These stories indicated that some
of the catch was destroyed, vessels reportedly radicactive, but no illness ,
reported on the crews. No officlal confirmation was received, and from ths ‘
press stories the contamination appsared to be slight. Considering time and
distance factors, the contamination could have come from ROMED at fishing
grounds to the east northeast of GZ.
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10 mr/hr and sbove-oit I April)s Ailinginse 20, Rongelap 50 and Rongerils.

2, -CIICPACTLY was advised that no speoial action wes required.
k‘h . ‘-_.’-‘f;'.-'.-o.-. . 2
o Since the activities of the AEC New York Operations Office had a comew

siderabls “impact on task force post-shot off-site radsafe operations, the
final report of this agency is suggested as additional information on the.

long-range aspects of UNION,
7

8 Incl
l. An evaluation of Weathsr Forecasts for ROMED
2, Tabulation of ROMEO Pre-shot and Post-shot Winds from Task Force Statiom:
3. Forecast and Computed ROMEQ Air Particle Trajectorisse
4o ROMEO Ground Zero Hodographs
5« ROMEO Shot Day Ground Radiation Intensitiss On-site
6e Air Radsafe Operations for UNION
7. Preliminary Results NYKOPO Airborne Monitoring Flights o/a 27 Mar 19
8. Summary of the Status of Transient Shipping in the PPG Area o/a 27 Mar 1
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AN EV.LU.TION OF WEATHER FORECASTS FOR ROMEQ

1. Sumary of weather immediately prior to R-Day: There had been coane
siderable stratocumlus and some shower activity near Eniwetok on the evening
before.” For the ten days preceding R-Day cirrus conditions had been broken
to owercast: throughout the Marshalls, Very persistent easterly winds had pre-
vailed during the preceding week except for a short interval around 21 March.

rus decreased to
was detonated,

ment aboard the USS CURTISS.

The Weather Forecast:
7/8 cirrus,, scattered showers.

7.
ae Observed weather:
no showers at shot sites

3/8 cumlus, scattered patches stratocumilus,

2/8 cumilus, no stratocumulus, 3/8 cirrus,

b. Comments on weather: Wilson 1 (reconnaissance aircraft near
shot site) reported 6/8 to 7/8 cirrus from O155M to 0350M. At OLOM the cir-

a. Comments on Winds:

4/8 and then remained 3/8 or less coverage wntil the device
Showers were reported by GCA at 1014M, 16 miles southeast

of Eniwetok and by aircraft 60 miles wesh of Bikini at 1133M and 1153M,
The Wind Forecast:
OBSERVED
BIKINI
HEIGHT H-48 H-33 H=2L H-14 B8 H=4  (H hour)
9CM E/50 ESE/50 090/40  100/45 110/4L5 110/45
80M E/35 ESE/35 110/30  110/20 110/35 110/35
70M v ESE/20 v L&V L&V L&V 080/22
60M AV L&V 130/08  1&V 180/10 180/1@ 27013
554 Lav ESE/15-25  150/10 110/10 170/15 170/15 270/15
50M L&V ESE/15-25 180/11  130/15 160/20 160/20  140/15
L5M ESE/15-25 [ESE/15-25  200/1,  180/18 200/23 200/23  200/05
4LOM  ESE/15-25 ESE/15-25  230/16  190/10 180/12 180/12  200/36
3M ESE/15-25 [ESE/15-25  200/15 180/09 180/10 180/10  180/18
30M ESE/15-25 ESE/15-25  180/L4  140/10 150/10 150/10  220/08
25 ESE/15-25 ESEf15-25 160/15 130/25 130/20 130/20 170/08
20M ESE/15~30 ESE/15-25  140/15  110/20 100/25 100/25  100/20
1M ESE/15-30 E/10-20 110/10  120/17 110/20 120/20  100/10
10M ENE/15-25 ENE/10-20 200/08  120/12 150/11 150/11  180/08
aM ENE/15-25 ENE/10-20  090/10  110/10 090/08 120/10  170/07
&M ENE/15-25 ENE/10-20  080/10  100/10 080/08 080/08  080/05
LM ENE/15-25 ENE/10-20  080/15  090/15 080/10 070/16  060/11
2M ENE/15-25 ENE/10-20  070/20  090/20 0Q70/12 060/18  070/1L4
SFC ENE/15-25 ENE/10-20 070/18  080/15 07032 070/12  040/10

(1) TNe Bikini winds were observed by gun laying radar equip-

This ship was approximately 30 miles south of

ground zero. 38% of the forecast wind direction were within 10 degress of
the observed, and 57% were within 20 degrees. With two exceptions, those
that deviated more than 20 degrees had speseds of less than 9 knots.
exceptions were at the 55,000 and 60,000-foot levels immediately below and

above the tropopause.

Incl 1

1-10 -,

The two

-




(2)" 45% of the wind forecast apnda deviated 4 imots oF
less from thd cbserved, and 81% deviated 10 imo. 'or lesss The maximmm
error wa® 23 knots at 40,000 feet¢ The wind al "his level increcsed from
19 imots at_Q300K to 35 imdts at 0600 - & reac.ng verified by a wind od=
servation cbtained by an aircraft at 39,300 feet - then dropped to 13 lnots
at 099CHG —# fluctuation such as this could go ummoticed in most casess
It waehodotoctm ed only because upper wind observations were being taken everyt
three (]
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_ ROMEO :
¢
Dote 27 MAR 1954 Time 0600 L i
) Clouds lower MB&;‘?_S_OLN” 5.000 __uiddie NONE _gose - :
N 3/8 _OF GIRRUE™-STRATUS Visibility 15 e ;
- Sea' Lavel Prossure YOUI2.8 __ub Wind direction 020 ___degrees Velocity —JQ_Kia :
't‘ Surface b:" 80 °F Dew Point 12 % Humidity 17 % Vapor pressure ____183 l:
Local weather PARTLY _CLOUDY Remarks NO. SHOWERS OBSERVED __ ‘
' Latest winds alaft taken on CURTISS _ Pogision BLKINI Time Q600
- ALTITUDE ~ DEGREES KNOTS PRESSURE TEMP  DEW POINT REL. HUMIDITY
L Surface Q40 : 10 : i012.4MKh:26.7°C: 222 °C: 777_% .
i 1,000 Fe : : : : 8 . :
1,500 : : : : g i
. 2,000 070 : 14 : 944 :21,8 ¢ 182 79 £
) 3,000 5 8 8 g : I
4,000 060 : || _: 878 1178 ¢ 140 ¢ 16 :
5,000 : : : : : .
i 6,000 080 : 05 : 8I7 1140 : 80 : 58 .
o 7,000(6900) : : 790 (128 40 - 44 :
- 8,000 170 : 08 : 760 1148 17 : 21 i
i~ 9,000 : : : : g .'
- 10,000 18O : 08 : 7086 :13.0 :
- 12,000 150 : 10 : 656 : a8 ‘
N 14,000 100 : 10 : g08 : 82 :
W 16,000 09Q : i85 : sg8% - : |1 : . ;
' 18,000 - 100 : 17 : 824 (=38 ¢ : I
20,000 00 : 20 : 484 ~ :-70 :
- 25,000 170 : 14 : 297 a4 2 5 :
L 30,000 220 : Q08 : 324 =270 =380 : 48
.. 35,000 180 : 18 : 289 1-398 ¢ 3
- 40,000 200 38 : 208 808 ‘;
N 45,000 300 : 085 : 163 :-643 ;
» 50,000 140 : |85 : |28 :-780 i
- 55,000 270 N . 98 (=822 i
- 40,000 270 |3 =772 )
.- 65,000 320 : 10 =708 }
70000(67000) 080 : 22 : ‘=663 "
: 75,000 : : : r
80,000 i
~ 85,000
= 90,000
o 95,000 g : : : (
100,000 : : : e b
- 105,000 : : g B '
110,000 i . 3
.- 115,000 : i -
120,000 : ,'.
125,000 : i
- 130,000 A
135,000 ]
- 140,000 : : : g :
b~ 145,000 : : : : : , :
‘ 150,000
5 REMARKS: CORRECTED COPY, ,
DESTROY ALL OTHERS. ’
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BIKINI-ROMED SHOT, 063, 27 MARCH 1954

LEVEL, '_-;neﬁouré'-""‘* Heh hours  'SHOT B3 hours  1if9 hours

Surface - O716 & 042 - OAlO 0710 on7
200  OA9 0415 07 o715 0716
1,000 ;0618 0817 0611 0909 118
6000 0910 0705 0805 1011 113
8000 1411 112 1708 1405 1710
10000 1612 1515 1808 1805 2005
12000 1310 13 1510 1410 1507
14000 112 1011 1010 1011 1115 -
15000 1018 0922 0915 0919 0917
13000 92 0920 1017 1019 1026
27000 1122 0923 1020 1225 0815
25000 1315 RRTATAR L7 1806 2002
30000 1002 2205 220 1304 1728
35000 1911 1213 1818 147 2213
40000 1914 1919 2036 1913 2907
14,5000 2027 2121 3005 2509 2015
50000 1613 1612 1415 1519 1517
55000 1512 1611 275 2010 1704
60000 2313 2n3 2413
65000 2915 3210
70000 0822
e,
L-13
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2000

4000

6000

8000
1.0000
12000
14000
16000
12000
22000
25000
30000
35000
L0000
45000
50000
55000

65000
70000
75000
80000

85000

ENTYITOK-RO! 0 SHOT, 063QM, 27 MARCH 195k

| _ ‘Miuing

.}lssing

f o711
0708
0911
113
121
1221
1223
1221
1312
1303
1606
179
1816
1529
3307
1613
EINTA
1005
1406
1319

LEVIL .- Heé-hours- s._H=3 hours

Surfad¥ "‘O?l6 0516 .

0716
0714
o8l2
0807
112
1510

1912
1807
1520
3209

. SHOT

0512
0716
076
0710
1011

1712
1810
1821

2312
1512
2008
349
2705
0805
1113
1129

H

hours
oéLL
0720
on?

" 0810

111
1208
151

1212
1024

1904
3110
2805
0807
1118
1239

Hilo hours

0614
0722
076
0910
1208
1309
1211
17
1020
1021
1223
1711
1709
2913
2210
1926
1617
1716
2908
1908
1603
0810
1237
1048
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KUSAL~ROIE0 SHCT, 0630, 27 MARCH 1954 “

) . oA

Lav, _: 3 hourd . H_i hours -~ SHOT H#3 hours H#10 hours :3‘:-

surface 0705 0903 Caln 0504 0904 L

000 0919 1116 0815 0719 06LL N

L w000, .7 1018 1118 0917 0819 0915 .

£000 1015 w2 g0  osad 1015 S

2 €000 O8L - 1013 0918 0724 1217 R

. 20000 1014 1012 1010 1112 1214 ;“'

¢ +2000 1019 1218 1215 1118 0L,

14,000 1123 1122 1225 1122 0917 f;{'.-_'__f}

3 1.6000 1325 1218 1224 1222 1122 -&w

2 12000 1130 1016 1223 1226 1021 S

_ 70000 1128 1124 1125 1222 1120

G £000 123 1116 1223 1324 27 b_j:

j0000 1125 1123 1312 117 1319 s

2 35000 1126 1205 1318 152 1625 A
“. 40000 1222 1335 1628 1321 1533
- 14,5000 1223 1335 1734 1326 1432
50000 1125 1223 1339 1430
- 55000 2506 3006
- 60u00 1304 2712
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e
KTAJALZIN-RO'EO SHOT, 0630H, 27 MARCH 1954 B
LEVEL, __ Heb hours. '«.. H;z‘ hours  SHOT  Hf3 hours  HyS hours. .‘
Surfewe- <8511 5 OT0 0508 0308 0513
2000« 0720 0816 0916 0920 0817
L000  O7L 0612 o716 1016 010 .
6000 770810 0913 0917 1213 1406 |
8000 0908 105 123 1309 1408
10000 1404 1109 1113 1210 1409 .‘
12000 1210 121 0917 1115 o9LL b
14000 1118 1218 1218 122 1120 it
16000 1224 1224 1118 1021 0925
18000 1128 120 w2 0923 102, i
20000 1226 1221 1120 1119 1129 ...
25000 1321 1212 1310 1213 0810
30000 1211 1307 1106 1110 1006
35000 w21 1615 1916 2312 2017 F«M
40000 171 1615 2022 1919 2117 BN
45000 1610 1409 1615 1624 1625
50000 1125 1224 1427 1623 2503 b
55000 1712 1325 2607 2912 272 N
60600 2110 2708 217 o
65000 3018 3108 2517 R,
70000 0410 0922 s
75000 1245 ca3L .
80000 1142 0351 o
85000 1054, 1062
90000 172 1053 Loy
=
i
o
e
L3
L-/6 = . E'.:




2000
4000
6000
8600

10000
12000
14000
16000
18000
20000
25000
30000
35000
10000
45000
50000
55000
60000
65000
70000
75000
80000
85000
90000
95000
100000

---------------
-----
----------

o o
--------
------

- ... » -\‘

1111
71
1310
1312
0911
0815
0822
0822
0821
1116
090y
1515
1420
0915
0718

-
_____

{AJURO~-ROIZD SHOT, 0630i, 27 MARCH 1954

&

LI

LEVZL __. He3 hours »._ H-J hours
Surfesw ™ ~=0608
T e 071

0608
0514
0806
0710
1209
1210
1110
1110
2919
Kissing
1020
101,
0910
12,
1116
0909
0716
1a2

-----

. SHOT
AV
0512

0811

0710
0709
1108
1306
1409
0908
0712
0715
1014
0507
1n
1212
121,
1211
2316
2609
2813
0908
0838
o8u7
0754
0846
0742
0840

H£3 hours
0609
0624
0720
077
0911
0811

0el3
Oé14
o618
1022

0315

291
2923
0827
0852
0261
0970
0863

.......................
.....................
'''''

H

.....

hours

0609
0522
o621
o813
0813
0614
0512
0514
o821
0929
0924
o1l
osll
1215
1317
1020
0806
2218
2616
2609
0836
ogsl
0756
0859
0865
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i
PONAPS~40.00 SHOT, 063Cif, 27 HARCH 1954 S
LEVEL  H-§ ngur&-"',,‘}{-.z hours . SHOT HfL hours H£9 hours .\
Surface.. " ~Calm 5 095 0903 0903 0905 L _f
2000 L0911 0916 o727 o721 0722 bl
W00 1120 o914 082 o824 0723 .
6000 212 1112 101 o9s 0810
8000 1103 1206 ' 138 1508 150 ¥
10000 o911 1110 1605 1107 1213 o
12000 0919 1111 1010 1007 1016 .
14000 o911 112 un 1009 1119 i
16000 101 1118 1215 0913 n21 e
18000 1129 1128 1229 0916 1118 o
20000 1137 1132 1230 0914 na s
25000 114 1123 1126 1320 1113 o
30000 1114 1215 1319 1017 1112 o
35000 1220 ms . 1228 1120 1113 F&
40000 1220 1219 1228 28 w27 o
15000 1336 . 1229 57 1440 1331
50000 1336 1344 1445 1220 1348
55000 3009 2707 145 0608 1310 B
60000 2507 2511 3015 e
65000 3129 2916 3113
70000 1125 1410 1309 e
75000 1050 1045 1246
80000 0763 0862 1204
85000 0961 0969 = & & W
90000 0952 0866 -'3
95000 0956 0880 | ?""
100000 1084 52
105000 1087 s
e i

s /.
0

L-1¥
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v
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¥
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.
A,
L) Ly .
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LEVEL

2000
4000

6000

8000
10000
12000
14000
16000
18000
20000
25000
30000
35000
40000
45000
500C0
55000
60000
65000
70000
7500u
80000
85000

RONGERIK-RO.0 SHOT, 0630, 27 MARZH 1954

~.o712
o708
P00,
1916
onz
1616
119
1015
1025

1025

1911
1911
. 2013
1911
1208
1321
2409
3013
1704
1216
1331
1231

%

x!;‘

TS

__He16 houss~, 'H=1f hours  SHOT
Surfape:-™ <9511

0709

08lL
0605

1804
1912
1815
1815
1215
1217
1025
1025
1228
1213
1807
1615
2309
1813
1409
1211

. Bf3 hours

No additional runs made.

HE6 hours

T e e T
N g
a

o -..
2 o &L T n
A J‘h_I." DA
PR IR N G PR 3 )I 'l . 0w

7 7
s ::.r

2

. aus P
N Y L';J ‘37
TR T s .

. o
¥

R LT
» -‘4 DRI S UMY
= 43 P

e o 0. 0.0,
1 L ]
I
- 1 R R

A
bt i),
o



Jo00'0p T
s obool Y+ ey 2z '

. _g.mTI m m.:mm
s dov'os *—1 syH Bh 'O | L-H SSRH
/ 8Q.°n evevedo WQ\\*N wQ. : : o

 Gooes == sy gy @ e %MEEU#EE 19Y3380.4]03WOY
’ QOQQ\ IIH sy 9 i X : A .

937 - S

. ——

o —
»

—-—

c— . -

& cooc————

8
I
!
i

[P WU SOV S e

-
£
P UGHES SN

A
!
|

+enede e A—l. b o et b o i = .QI-A..lLr < B S5 S s *.i. S e WO R (R - S
. _ g
m
t
!

t
i
4
i
£
i
— i c———

; L v .
ari “.o.‘.‘.!-/’.tm\ww . _ ' o
| —. %, ==l &l\ J > | J
o LT ne, . H .\-. Yot 2
. g ! i ' : :
1 ()
' . ] ' ) | ; )
' | * * 8o ' _ z =
-o ) e . - -.ll..ll.“v.-ulv PO . “ I a— R o ke 1 - L I OC=r0a D=0 o d t.x..ax. e -2 B mv [ P [ . (PP 5 3
| d H _ i
. | w 1 ! i i .
r + 3 - . - ; U -
! “ < ! _
¢ L i ! 4 o, .
. ] ‘&M.‘ f} “ . ] ’ i » i ' R ’ 4 0 i ' ,.
. _ . “ _ : : .
H . '
. — “ “ i ~ [ H
| Ih i . | i i :
: . * . [} 0 1
m J‘ % - . ! _
. @, [ ..:ﬂv . 1 . m i
[ . 1 . L}
O B e 1 (e e P i e S oo Suanl fe —d e =3 - il b o e s s b e b = B dh e L 0 - 4 <
— e = =< 1 .
| .. i . . . '
: |
| w ,
| '
. 3 o ' .
| ! X
J ] , ]
U t ’ . ' 0 ° '
! . . . ¢

... ... ... N ... f °005'95%50 " ,\.wx\-..\\. OGS P e .




twwg%....__. e R | LSIEH L WLva
- m " 12+H qINSSI
: G |

- _ C GIYOLAILYYL TFLNAWOT 0IWOY

i
- ’ I .

™
~

sl

N

LIS
—‘ " - -t -
] S A
* v)‘_t._-‘ n

e
TR Y A

9
~
4
2
%
——
v
LR
AJRS I -
"i
Nt 04 Y

9
e

¢

-
PRAY

iy

"

1A
L

.‘r;s. a0
TRl

X
Ay,

AR
<

IR
e
t
»

0
-

~
-
-
e
i)
7
IS
-\‘& )




F: |

L W W
AN
) £
Ale e T

4

SISYRNANG “‘-.""&"l.ep.‘&_\ | S ‘._, .‘_ T 'v. el -L\-‘.‘v ™ -

T S I R R




L DO FMADPEARIRIAC ¥ ATRCRARRRE | ot Nt Sy e Yy Ce e Y e T e
R ] . [} ] SCRNE I T r U ] ; 8 .
B DOIGICRANT . ENSRR AR ! SNSRI & GLRPIRAROE - A ARArE |

s
P

eV e A w a, = L™
S TARRES S e sl

i
4
e
4
= a3
[Vl v
- s WY
-
i 3
.
x E
2. > &v
£
& W
oo )
¢ S O~ . 2 4
— O N .
a4 N o g -
O . N <
DI - .9
z
o 5 ¥ d
~ (9 [
[ o ¢
v
& .8 .
© © |
= LB\
b —
& _
ol
nom
—
— O
: & &
-~ -

JL- '9\5

DL -

- o o e s e e e e .

St o s A ]

. uwkthhﬂ I\E‘-l
il PR R 'Y




wl

%

—._--.,
AP T o o
AT
¢ E T

) — o

&.
-

. S0 S
RS W
PP Fid l'_’

b
oS

g

¥
ol
L

1

.
iy

R

1/2 Scale o

- AL ‘ !;‘-:
EIKTYY For-cast. far ?y/‘/JO\' Bar 1“5'11 e

£

(va fo &t 26/190% “ap 157

P V)
Fal)
[ d_ A

> " ("";;-;’u
5. 29
£



C . 1% seale

st pearved off U O0Y War 1954,

\
»
: x < . .
INERERN . — . i |
; med
190 e

b



REAAAe]

7
-_

g A

B s
't
f

~ YTV
v
PP

L

. 12 Seale o, '
(1) BYEIND Chrerved 26/2100% ¥ar 1554
. 4 (2} RIVINT Ferequst for 77/0430v ar 199
("ade at ?¢/.27W™ var 1-8;)

A




<
Ty
T
Q - 3
g o
gs o
N
L N
> SN
- ©
w8 w
<
WO z
T ~ Q x ;F
o~ < L =
’ 5
2
o] W
2 v
o
o
; S
. oy
5
e
0

ENIWETOK

< UJELANG




1/.2 Scale

BTKINT Ceserved 27/0000M ar 155k

-t

e e




LAl AR

[

T
~ &

T

PO

e

4
.

"1.2 Scdle

BTeTNT “poapvat 27,/0607% var 1984




e

-y.r B

R 5
E :
.'5\0

®,
s,
9.
'y (] R
#t
® .
i)
- ® N
.
L il
b

11/7 toale”

TBTAINT Nlmerved 27/ 0w var 1450

‘e
I;o




1R

&l

T
.

e
¥
D

-

e
AR
PLIELEA g

o
e

2 g
4
)
. o %
>
34¢
8-
34
&

:. . Co . J
L s S o
. K ) : S
L4 X * .
1 : . ’ b

E g y (] ? ? ¥ e
5 \."(r‘\‘*—‘/
9 8.‘ .
s . .
. ’ ‘ . C 1/7 crale
% - |
S \
"- * . R LY $ ad I~ < o o8 g TR
» STAINT Copserved 27/180M vap 1¢Cy
: . .

¥.

i
s
N

. ~a ._'- % LN
-

-

)
A - . - A .
et DS W NS s SRS LN
LHUAE AR L WS LR E ST TR CRACR S CGE RO GAE, SE N 'r. TR




10
YUY O eapyad 277VAK vap 1€,

.P;




- L R T I LA B R TR o i w B o R | L s e L
oINS P el e H 0 0, 0¢, 2¢ E N I Q. 0= o CA e s » P » o= S 21 L e T g g . et N
_—.J.wr. oJalalae, \w._u b _...&anuv bt S e ST AU ) .ﬁ b e T ..:ss SE .ﬁ.ﬁub\rhr.\s.\f.}ﬁ... AN §7 P D, ‘- G- SR

Cony g‘«'iif&hﬂw

E ¥ T < oo e voreed 14
w
TI0LV ININIg

i)

2
L-33

l Ems mEnes 2= ’ ol = =
! "y TIOIV WO 30 dvi
i &
¥

— . = BN

‘- -n.l

AR

] ' e ........-«
vt e S ~ e — I 0 % b
Y B R o » .'. -u.bl
e
v . .y...- o
~t

...........
.........
...............



VU pEYSNTErINCS SUTY PRII0P

TIOLY INIMIE i
(el

- N \...

-rf>

|
i

]

[

|

|

|

|

"
-‘-
J
o
!
< ,
3
w3 .
.v-
-.-
.,
L
. ’
SN o . ....
-~ = .
,
.. : = — _ . _ o o N ...
I 2 )
’. . 101V NI 30 dvW ..
L- ’ s S
j ¢
\-
‘ 2




This page is blank.

L-35




el
-
- AIR RADSAPE UPERATIONS FUR'ROMBE™ = . ° R o,
: . '«'-':‘1", =
. 6 Aprid 195% »
- T, SQOMARY The Air Radsafe cperaticns for ROMEG were successfully i
~ commtusted andresulted in mueh timely information on post-event conditionse - T
" The ROMEO cloud reached an altitude on the order of 110,000 feet. In gems . Wy
= eral it 3ppeared ihat the lowest levels (surface to 6,000 feet) of the eloud N
moved tc the southwest at a speed of approximately 10 knots. The next higher. ;""‘

level (8,000 to 20,000 fest) moved to the west-northwest ad about 12 imots.
The uppet® levels and the stem moved out to the northe Outside the PFG all Ay
levels probably moved out to the esst except the lowest levels which contin- Nt
ued in a westerly direction. The clcud tracking operations yielded much e
timely and accurate information on these movements and proved that an evacu- s
ation of neither Eniwetok nor Ujelang was necessary. Bothk the sampling and - e

the cloud tracking aircraft reports were used to good advantage to establish 4
the reliability of a new technique for air radex preparation fo@ high yield TR
devicas such as ROMBO. No hazardous radiation exposures wers incurred by
the personnel participating in the flight phases of the Air Radsafe Operas e
tions. There was no evidence of significant air contamination and subsequent PR
fallout outside the enlarged Danger Area. ' AN
W
2. GENERAL: « e
' a. Sources of Information: Cloud trazkirg informstion for ROMEG
was, as for BRAVO, derived from five sourcess The contributiom of cach of
the sources (listed below) will be discussed in subsequent paragraphs. o
Sampling aircraft reporte %‘-};{
Sweet-Sour report gaee)
Special Cloud Tracking Flights t::ﬂ.-*,x_.::
Weather Recormaissance Flights ‘.{r:-::'.»
AFOAT-1 Flights Ll
b. Overall Cloud Movement (within the PPG): As will be seen from 5 Bz
the shot time hodograph, wind shears existed at 8,000, 14,000, 25,000, 55,000
and 70,000 feet on ROMEO day. The winds at the lowest levels (Surface to o e
6,000 feet) wers from the northeast at an average speed of 10 imots and car- S
ried very light particles from the base cf the stem toward the scuthwest. T o]
This movement was verified by subsequent aircraft reports. The next higher PR
levels of the stem (8,000 to 20,000) appeared to have moved to the west-north- 3
west at an average speed of approximately 12 knots. This segment should have E-.-fﬁ.[”_ .

passed to the north of Eniwetok. Its early movement is clearly reflected
by cloud tracking aircraft reports. The upper levels of the stem and the
mushroom moved out to the north and the north-northeast (see Appendix I).
It will be noted that the 55,000 and 60,000-foot levels are an exception

to the northerly trend of cloud movement. These latter levels moved out
generally to the ncrth and then east. Fallout from these levels could have
been carried back over Bikini and Eniwetok by subsequent "easterlies' at
low levels., It is believed that this mechanism caused the fallout observed
at Bikini approximately 36 hours after ROMEO and also that observed at Eni-
wetok roughly 12 hours later., This fallout was ¢f little consequence other
than as a “nuisance® factor (20-40 mr/hr at Bikini and 8-~10 mr/hr at Eniwetok)

Incl 6 L-36
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3. A REFORTS: As before, these Wmm!
mm%w.pmﬁmmnomsmmmmm !
plus seven hourse- The rte from. these aircreft wers of considerable asaise

- tance_in proving tha ty of the assumpticns used in preparing the pre=
shos air redexess. Specifically reports from the planes, which worked thes =
. southern™Bdge of the dloud, helped define the extent of imitial cloud growth
(and subsequent fallout) in a cross-wind direction. Further the late samp-
ler'e reports clearly indicated the extent of cloud dispersal which had oc-
currsd at plua six hourse At thak time the sampler pianss cou2d find caly
a few amall widely dispersed areas in which appreciable levels of radiation
existed. The bulk of the sampling operations ocourred between 35,000 and
40,000 feet just north of ground zeroe '

be SWEET-SOUR REPORTS: THdese reports were submitted by any aireraft
encountering radicactive contamination and not reporting bty other meanse
One such report wes received frcm an aireraft 55 NM, 157° from Eniwetok,
altitude 1,500 fest, at 1550Ms It is believed that this aircraft encountered:
light particles originating frcm the lowest levels of the stems. As has been
pointed ous above, this segment should have reached a point 100 miles south~
ecst cf Eniwetok at about plus ten hourse. The exact radiatiovn reading was
' reported as 33 mr/hr. It is of interest to note that the Control DDE in
L approximately the same area reported no surface contaminaticne

ﬁ 5. SPECIAL CLOUD TRACKING (WILSON) FLIGHTS:

- " @ A new technique was established for ROMEO to further enhance

- the effectiveness of the clcud tracking operaticnse 7This scheus placed s
secund WB-29 tracking aireraft in the holding patterm 50 miles wess of ground

ﬁ zeroc. Each of these aircraft flew a racetrack course which was 75 milese
long in a north-south direction and 25 miles wide. The length and position

’-Z: of this pattern is such that any cloud segments moving toward either Eniwetok
or Ujelang ahould be intercepted by thess aircraft. The planes were stag-
gered in altitude. The lower altitude aircraft, Wilson 3, flew at 4,900

feet to avoid natural clouds and thus insured interceptiom of cloud segments
below the first wind shear level (6,000 to- 8,000 feet). The second tracker
held in the racetrack pattern at 10,000 fest for the purpose of monitoring
cloud movements above the lowest sliear level.

be The first radiation contact reported by Wilsom 3 at 4,900 feet
was at 0903 Mike (ROMEO plus 2:48) at the south end of the racetrack (see
Appendix I). The next report at 0933 Mike at the north end of the track
was negative, Subsequent reports at the south end of the pattern at 0941,
1033, 1038 and 1057 Mike indicated contamimation of betwssn 50 and 100 m=x/hr.
This was undoubtedly the lowest level of the stem since it was encountered
within minutas of the time which was forecast by the pre-shot air radew and
hodograph. At 1219 Mike radiation levels of approximately 2 r/hr were re-
ported at the north end of the pattern. It is believed that this was some
of the same fallout encountered by Wilson 2 and which will be discussed be--
low., One significant difference was noted, however, in that Wilsom 3 repor-
ted the simultaneous collection of a "white, frost or smow' on the front
of the aircraft. At this tima the aireraft was ordered to the south end
of the pattern to f'cool off". THNe frost-like material wes washed off in
passing through a rain shower while responding to the above instructions.

L-37
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H : s
r’ The aircraft radiation baskground dropped mmdlr -after pauinc throughy- By
3 the showere Subsequent readings in the pattern were backgrownd, o st appre® N
j mately 1430 Mike, Wilson 3 was ordered to attempt to locate the scutherm- : w
edge of that portiomof the cloud belisvad to be moving west-northwesb... - S
- It wal suggested tHit he proceed from the holding pattern to 12.5 morthre-- —ij oty
N 163402stand thence to Eniwetok. No contamination was reported on this phase P
[~ of the flight whiclFindicated that cloud movement was more northerly than, T
|- had beenr presumed. Ny
0+ According to the pre-shot ﬂ.iglm phn issued to Wilson 2 by i *{"
Radsefe, this aircraft was to fly in the previously menticmed holding patterm: A
o from plus 2 to plus 5 hours, At the lattar time he was then to proceed into
E\. an ares search east of ground zero (limiting bearings 60 and 90 degrees trus). .
S Ths first contact with the cloud was reported by Wilson 2 at 1118 hours Mike
¢ at the north end of the racetrack pattern. The level was reported as being aaa
850 mr/hr and must have been fallout frem the southwesternmost edge of cloud o I

E'
-
]
x
Y
w

segments which wers moving northe It is significant to note that this aire Ry
craft never encountered any contamination at the southern end of the track S
although Wilson 3, 5,000 feet below him reported such material from approxi-
mately 000 to 1100 Mike« This fact cleariy establishes an upper limin of
about 8,000 feet fcr cloud segments moving in a southwesterly dirsctiom and -
served as an excellent confirmation of both the air radex and the hodograph.
Im ediately after its initial cloud contact Wilson 2 proceeded east toward
the previously designated search sector. At that time, however, Radsafs
desired additicnal information concerning any possible cloud movement toward
Bniwetock so Wilson 2 was crdered at 1200 Mike to return to the holding pat-
tern. At 1215 Mike, Wilson 2 reported encountering cloud segments of approx- Wy
imately 2 r/hr at the northwest corner ot the hold.ins pettern. In order [y

Lo svaluats ths possibility of & hasard Lo Eniwetok and alsc 0 determine

aircraft background this aircraft was also ordered by Radsafe to proceed

to “hold" in the scuth end of the pattern. Subsequent reports showed no S
cloud moving toward Eniwetck and aircraft backgrownd of 240 mr/hre At 1430 RS
the aircrait waa directed to proceed with the originally specified area searct NN
east of Bikini. Subsequent searsch out to 13.5 north - 171.5 east (100 miles - st
west of Bikar) and thence to base resulted in reports of no radiation above @
aircraft background. The crew exposure on Wilscn 2 and 3 was of the order N
cf loby T ’ '.::;--_H‘
oy

d. Wilson 4 was directed to proceed at 10,000 feet from base to I

a sector bearing 60 to 30 degrees from ground zero at plus 12 hours and seartt pEREY

out to 500 NM. From this sector the return to base was via a point 16 nor-
th —162 east. The flight was performed as ordersd, but all reports were
negative throughout.

e. Subsequent Wilscn flights (for plus one day) were cancelled PN

when it appeared that nc appreciable air ccntaimination existed at that time L

in the vidinity of the test site. b
6. WEATHER RECONNAISSANCE FLIGHTS: Twu Petrel Juliet weather recon- f’.:.

naissance flights were flown cn plus cne day. These flights were flowm to e

approximately 800 NM to the south of Eniwetok and indicated essentially zero Loads

air contamination. ‘-* ‘~‘
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7. APOAT-l FLIOHTS? AFOAT-1 sponscred fTights from Mweid made radiom %_,
active sample collections at 0100 Mike, 31 March (plus 9T hours) a¥ 19,000- ¥

feet, 150 nautical milem scuthwess of Jolmston Islands It is estimated thew !

these levels were 0,010 mr/hr. Similap flights from Guam mads coll -

approximately 350 miles southeask of that bases The firss sucl collecticy~~ —;
. was-eb 2;900 feet ay 2200 hours Mike on 30 March (plus 88 hours) where the

radiation levels word approximately 0.001 mr/hr. This time agrees well with.

the rate ©f movemsns of the 10,000-foo% levels of the cloude The second

collection was made 19 hours-later at 25,000 fees with radiation levels of

approximately 0,015 mr/hre

7 .
8. INFLIGHT EXPOSURES: Al inflight radiation exposurea appeared to
be wall within Task Force limitations. .

&
9. AIR RADEX: The ROMEG pre-shot air radex is attached as Appendix .

IX. This radex was prepared using standard rzdee procedures with two changes i
incorporated to adapt the method to devices of megaton yleldss Subsequent T
ROMEO cloud tracking data confirmed, with surprising accuracy, the validi-

ty of these techniques. The procedure used is as followse The conventione o
el radex preparation procedurea (see Alr Weathewy Service Manual 105-33) ekt
were used to obtain the area of contamination at 1 hour for each of the two . !E{
Qevels for which a radex was desired (10,000 and 40,000 feet)s The areas -
- 80 obtained are based on what is essentially a point scurce (as each alti- bl

tude). While such an assumpticn is valid for KT yield devices, it gives W

dangerously misleading resulta for devices with megaton yields. This is o
due to the fact that the stem and mushroom grow within minutes to lateral A
dimensions whieh are large as compared wit) the wind speeds. This mechan- -3
ism vastly increases the area of fallout and accounts for the presence of S
o contamination often enccuntered at considerable distances in up-wind or crose-
& wind directions. To forecast the extent of these areaa at 10,000 feet a
eircle having a radius of 2.5 NM was drawn about greund sero. Then the serc

= point of the contaminated area was placed cn this circle. Whils maintain- o
- ing the directional orientation ci the radex an area was generated by mov- o
ing the sero point around the circumferenes of the circle (see sketch). |
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CLASSICAL RADEX ' N
o RADEX FOR HIGH YIELD ;
DEVICES

The area swept out by this process wcs used as the contaminated area for oy
the high yleld device. The seme process was used for the 40,000-foot level Fele
except that the radius of the circle used was the radiua of the meshrocm -
minua cne-half the wind speed at 40,000 feet. Fur ROMEO the radius of the o




. T

circle used vas 25 niless  The validity of thik echeme vas cleasly dosmeme .
strated by the fach thak: théd radeds s@ construnted accurntely foreess$ the
m“ummdm'unamu th.rudnehpm
of the Wilsex airceefd.. : L

-10"6"' M@’ , r

" s Tha Aly Fadsafe Operstions for FOMEG were quite muum,
priurﬂr duv to the changes incorporated since BRAVO.

}5- The cloud tracking operatione established the excellend corre-
lation betweenn the forecast air radex, the hodographs and the observed post-
event conditions.

¢s The cloud tracking operations yielded timely and reliable infore
mation early establishing the fact that there were no elemsents of the ROMEQ
cloud which necessitated evacuation of Eniwetok or Ujelang Atolls.

[, Nchaurdomfalloﬂappuuduhhmthom ?cup-o:
Hawail areas as a result of ROMED.

é. The new techniques for drawing the aipr radex for high yield
davicel wag quite reliable.

11. RECOMMENDATIONS: A critique should be held with the Wilsom aircraft

craews to work out the few minor dzta reporting preblems which arose during
ROMEO (This was accomplished on 31 March.).

2 Appendices
I. Wilson A/C plot (AtB)
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NYXORG Airborme Monitoring Survey Flights of/a 27 Marck 1954 '

(Condusted by Hsalth aug Safety Laboratory, New Tork Opersticns Offices ABC) .
o | el .  local Groumd Local Growmd Local Groumd

- Location (Atoll unless Time. Time Reading Time

- otherwise inddosted) (Mavch) (mr/hr) (March) (me/hr) (March) (p

Kvajalein, | 191200 00,10 280704, 00,00 3113% 00.20
Ujae 191615 00,06 280754 00,00 310840 00,24
Wothe 191643 00,05 280829 00,0 310910 01.70
Ailinginae (Sifc Is.) 191710 20,00 281123 06,00 311005 26.00 ey
Rongelap Island 191720 15.00 281134 28,00 311022 78.00 NS
Rongerik Island 191739 80,00 281153  36.00 311036 58.00 .
Bikay - 191848 28,00 281415 00.08 311257 15.00
irilk Island 191910 12.00 281438 00,00 311320 06.80
Jemo 19195k 00,02 281518 00.80 311400 02.40 P Y

- —~ 261523 00,40 311407 OL.00

' *Grmmd Obumt;on.

BAKER (April) Maximm Ground Readinge
Namu - 030834  00.40 Other NYKOFO Flig pr et
Ailinglapalap 030857  00.55 mm _ -
Namoril 030933 00,70 R,
Ebon 03095  0lL.10 Flight DOG 21 April) 00,00 -
Kill 031004 00,90 Flight POX (3 April)} 00.00
Jaluit 031035 Ol..0
Mid 031125 00.70 kh

. . 0% . o .

Armo OBM w. 90
Ma juro 031153  00.90
Aur 031209 20,90
Erilcub 031253 00.90
Wot Je 031304  O1.40 :
Kun alein 031354  OL.40 o

..............................
..........................................
...........................................................
----------------------------------------------
.........

................
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1. ‘!ukrorco amn-cu of informtimz
.8 PC 1172. Kwajalein a8 27060CHe D)
bo LST 1157, 10454, 170148, course 270, J0A 9.5 knots.

7 6. LSIL 9035 and ISIL 9039 (French vessels) 19-31N, 166-428,
course 270, SOA 10 knots.

de Fishing vessel last reported 7-3ON, 168~00E, course 330.
(No mrther contacts in Area Green and sector searches.).

e. KAIKO MARU departed Wake 2215431, Estimated 262000M position
10N, 174B; destimation 10N, 175R.

fo MALIKA (British vessel) requested by CondavFor Marianas ad
22150QM to stay clear of enlarged Danger Area.

g DAI MARU departed Wake for Japan 220130M via route point
20“, 16%0

h. USS GENESSEE, 1l4-1(N, 179-39W a8 271200M.. ETA Pearl 302200Z,
course 22, :

i. Visual/Radar search aircraf8 contact: One Japanese fishing
boat, No. KN2,82, 15-02N, 167-53E, course 115, SOA 10 knots at apprad.mtd;
221300M, Patrol plane diverted vessel to course 90; no further contack
made of this boat.

Jo Visual/Radar search aircraf$ contact at 21113(M, one fishing
boat, 19-45N, 161-18E, course 120, SOA 10 imots, nationality doubtful.
Upon direction, search aircraft turned stranger to the northeast a8 123(M,
No further contacts made of this boat.

ke M/V GUNNERS KNOT, 270600M, position 7-10N, 168E, course 270,
SOA 10 knots.

M/V ROGUE, 27060CM position Kwajalein.

Incl 8
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The first attempk to fire KOON was 6 April, This headquarters and*™
task group staffs deployed to Bikini on 5 April and set in motion the
entire sequence of pre-shot events, Area GREZN was searched on 5 April -
plus a seotor search 240 NM wide to 600 MM centered on 30° true from GZ.
Completq advisories were issued to the British Sampling Unit on Kwajalein
and to CIICPACFLT., Forecast surface and air RADEXES were issued to all
task force units, The series of briefings continued until midnight; ule-

timately resulting in a postponement of the shot for 24 hourse

PC 1546 had been ordercd to Rongerik to serve as floating housing
for the weather detachment and Project 6.6. Arrangements had been made
for the Officer-in-charge, liake Island ‘leather Bureau Station to assums
radsafe monitor responsibility for Wake and to meke special rcports to
the task force headquarters if and when intensitics passed through 10,
50, 100 and 500 mr/hr and as required by circumstances above 500 mr/hr.
Radiac instruments were supplicd to the llake station by 1G T.4e In ac=-
cordance with operational requirements the task forcs flcet was positioned
in a sector from 90° to approximately 120° from GZ, minimm distance 26
NM. N

By morning of 6 April the synoptic weather situation was such as to

foraccast favorable shot conditions for the following day. At approximately

0G:, 6 April, the forecast surface and air RADEXES were issued as fol-
lows:

Surface RADE(: True bearings from GZ 240° clockwise to 70°
radial distance 90 I for H to H plus 6 hours
plus a circular RADEX around GZ of 15 NM. A
rccomnondation was includod with the surfaco
RADEX to move the Control DDE to 240° and 90
NM from GZ, and to move the task force ships
to a southcast position from GZ as soou as
possible post-shot,

Alr RIDEX: H ;)alus 1, 10,000 feet and up (truo bcarings from
GzZ):

[o} -
21‘00 clockvise to 20” maximx: distanca 20 MM
20" clockwisc to 85° maximum distanco 30 MM

40,000 fcet and up (truc bearings froem GZ):

240° clockwisc to 10° maxirmm distance 25 NM
10° clockwise to 95° maxdmmnm distance 45 MM

For H plus 6 hours nultiply above distancos by six.
Duo to initial cloud growth, supplement the 10,000
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fogt RADEX for H plus 1 hoyr with sector bearing
e S 85°~ True, clockwisc to 240" True, mexirmm dis-
, ™= .” * tance 5 M. Supplement the 40,000 foot RADEX
- - . for H plus 1 hour with sector bearing 95° True,
‘ A clockwise to 240° True, maximum distance 15 i%is s

At aboub tho same tims, the routine H minus 18 houpr advisory was ..
dispatchod to CINCP.ACFIT announcing KOON schedule for 07062, weather
permittirigs The advisory included the foracast 72-hour air particle
trajoctories for ten, thirty, fifty and sixty thousand foet, ., stato-
ment was included to the offcet that no significant fall-out was fore=
cast for populatcd Marshall .tolls, It was recommended that no air
routcs be closod.  No hcalth hazard problem was foreccast for surface
routos outside JArca GREEN., CLICP..CFLT was advised “hat an intensive

search was being conducted in .urea GREEN and in a sector 240 NM wide e
F out to 600 NM centured on true bearings 45° from GZ. .48 an additional
3 safcty mcasure CINCP.CFLT was rcquecsted to divert all ships from the > e
sector Danger .rea 240° elockwise to 95° to 450 MM, No known tran- S
sicnt ships were in the arca, (Note: The scetor scarch on L5° was : ot
subsequently cancolled duc to a similar scarch cn 30° tho previous day, e
h It was dccided that tho scctor scarch would be conducted post-shot if R
= necessary. UOue to the low yield, this requirement did not materializa,) ;‘:_
a A
= The British Sampling Unit on Kwajalcin was notified of the current :::-::"-::‘
. scheduled shot dato, and informed thot further information wocld be ine- ey
cluded in the H mimus 6 houwr advisory. i S
it the nidnight Command Briefing, the forccast shot time winds were h .

favorablc, having considerablc southerly flow in tho nid-lcvels, Howe
over, light to mederato scattercd showers were forecast for H-Hour and
bcycnd, It was decided to stand fim on the deeision to shoot and to
take a look at tho woathcr/radsafe situztion again 2t 0430 on shot day.
The forccast fall-out plot by clliptical approximction is included in

.Inclosure L.

+t approximately 2200l CTG 7.4 wes directed to sot up the first :-':j-:-::
two cloud trackers, Wilson 2 and Uailson 3, ililson 2 1=s directed to e
secrch from H plus 2 to H plus 14 hours from base to a2 thrce-hour race- R
track holding pattorn 50 NM west of GZ at 10,0C0 fect, thence to a 500 b
NM scctor with limiting true bcarings from GZ of 65° and 95° at 10,000 i—‘-‘lf
fecet. Wilson 3 was dirocted to scarch from H plus 2 hours until ro- - I
leascd, in the holding pattcrn specificd above, at an altitude solected v
by thc pilot to clcar naturcl clouds, but not in cxcess of 6,000 feat, NS
(*Alson 3 ultimatcly flew at 4,900 feet,) —

Based on the rccomrendations contained in tho Surface RDEX direc- Y

tive, CTG 7.3 informed 21l task groups of the following ship movenents for
shot time: the H-Hour position of thc Cormand Ship (ESTES) would be cn
truc bearing from GZ of 820 at 25 MM, .t H plus 5 ninutos, (i.e., after
complotion of firing rcquironments) the Cormand ships would cormonce nmoving
south at 15 knots. Its probzblo H plus 2 hour position and thercafter
would be 134° Truc, 33 MM all from GZ with a possibility of moving from

=2




that positiom at approxinatdly H plus 3 hours if tho situation pore-
nittod. The Flagship of CTG 7,3 (CURTISS) would initially be on true
searing 120%, 25 NH all fron GZ, thes move south approximately 15 N¢
aftor-H# prus 10 nifutes (i.0., aftor completicn of Raydist roquire=
neghge) AL other ships axcopt the destroyors would movo south with -
the CURTISS post-shot, and maintain shot-time spacing and dispositions cwn
relative to hers The Control DOE wouid be at 240° True at 90 MM all

fron GZ,

it ht 6 ipril a directive was issued to run NYKOPO Flight
able on’KOON day, the survey aircraft to tako-off approximately 071500M,
by-pass Bikini, avoid contaminated arcas, make in-flight reports of data
and to continue the ible pattern at least to Taka if practicable.

At approximately H minus 6 hours, the British Unit on Kwajalein
was advised of tho forccast 72-hour air particle trajectorics and the
forccast GZ H-Hour winds, authority was included for the British Unit
to pcnetrate the Dangor .arca in acccrdance with scranble and routing
instructions to be issued by CTIG 7.4 post=shot, By a previcus advisory
continued for 7 & » the British Unit had been directed to file flight
plans througk the Kwajalein lLiaiscn Officer ueing the task force advisory
as authority for KOON flights.

A f£inal woather radsafe check was made at O430M with no sicnificant
change made in the original forecast. The final observed GZ wind check
at approximately 0530M was favorable; however, at shot time there was a
large rain shower between the fleet and GZ, possibly extending to GZ it-
self. Cloud cover extended up to 40,000 f.et, with a broken base at
2,000 feet, Transient shipping contacts being favorable, KOON was de-
tonated on the surface of the western tip of Eninman Island at 070620M
April 1954 withcut undue incident to the embarked task force personnel
and ships, Post-shot advisorics were issued prior to H plus 30 ninutes
to the Chairman AEC, C/S irmy and CLICPACFLT as on past shots, indicating
time of detonation and a general statament of safety of porsommel. Due
to the low yleld of the task force flecet to the south was cancolled at

0630M,

Based on a prelirinary damage and radsafe survey made by helicopter
at approxinmately H plus 2 hours, all units of the task force were issued
an advisory directive as follows: SUG.R through OBOE and Nill not appre-
ciably contaminated; R~hour expected to be 071100M; CTG 7.3 have task
force vessels stand off the lagoon cntrancc at 1000M pending the oute
cone of the lagoon weter survey of tho T.\iE and N.N anchorages; upon
confimation of R-hour, all units ro-cntor N.N anchorages in accordance
with previous instructions.

During tho carly morning hours the two cloud trackers (Wilson 2
and Wlson 3)made no contact with the cloud excopt one rcading by WHile
son 3 of i5 or/hs wost of Dikind, Fellowing the holding pattern scarch
Wilson 2 advanced at H plus 5 hours to its upwind sactor, Vilson 3
was directed ot 12200 to scarch a 30" soctor centered on 45° True fronm
GZ to paximn range at 9,270 fcet,

M3
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By 1000M an additional advisory directive was issued to all units RRCRINORY
confirming R-hour., This dispatch stated that cloud tracking and other R
operational flights singe H-Howr indicated no radiation hazard to sur- o
face-opurations of- to flight operations at any altitude south of Bildni. R
If adviged that tho preliminary lageon watcr senpling indicated NN an~
chorages bolow safe radiation limits, Further, it included tho Radsafar
survey.in or/hr contanination as follows: SUGAR 45 maxirnm, air strip S
15, UNCLE 25,000 at 300 fcct, T.RE anchorages 3,000 at 25 fect, NN S
25, R~hour was announced for 1000M, and that cffecctive at Rehour, re- »
covery 'n‘pt.rations would be controlled by tho Radsafe CENTER of TG 7.l. o
Water and aiw traffic in the vicinity of NiN anchorzges and to the air SRET.
strip was deciired radsafe unrestricted provided no landings were nade
on islands other than OBOE. All other water and air traffic was de- T
clared subjoct %o clearance by the Radsafe CENTER. Swirming in the Tat
lagoon was prohibited until further noticce .t R-hour, all units wers s
dirceted to carmence re-entry to LN anchorages in accordance with '
previous planse

| Due to the low yicld and the favorablc obscrved shot day winds,
. NYKOPO Flight .ble for KOON day was postponed to K plus 1 day,

!

[ Throughout the shot day, cloud tracking was routine and in ag-

' cordance with plans. The few, low intensity, contacts made with the
cloud did, howover, fit thc forccast fall-out pattern. .8 a consce
quence, all Wilson flights aftor Wilson 3 wore considercd unnecessary
and CTG 7.4 was notificd accordingly.

Duc to the high contamination in the vicinity of GZ (in the law \ .
goon as well as on land), the southwostern portion of the lagoon rapidly ‘ )
concentrated high intensitics cvor the water and in the slowly flushing i
channels to tho southwest, Specifically, Eniriiku Pass (off the west |
end of T.RE) was particularly pronincnt with a slowly flushing, high \
intensity, nilky residue. ..s a consequunce, CTG 7.3 denied use of this \
channel to all ships until furthcr notice. :

Based on the Wilson holding pattorn flights, no fall-out was antici-
pated at Eniwotok or Ujelang. This was verificed at approxinately 19004 -~
on shot day through a report received fronm the radsafc monitoring systons A
at Zniwstck to the effect that FRED, :=LiiR and URSUL. were rcading backe -",'--'.:-;".}'
ground, 10% 4

¥

In accordance with plan, the first (and finnl) 2000M post-shot advis-ryr
was dispantched to CINCP.LCFLT, CIKCF.CFLT wns informed thot further ad-
visories would be contingcnt cn further circumstonces. The advisory stated
that due to the unexpected low yicld, nc significant radsafc problins were

» anticipated. No change was nnde in the foreeast 72-hour cloud trajcetories R AR
as given in thc H zinus 18 hour cdviscry, 2nd a statencnt was included that -
no hoalth hazards wore existent ar forcecast for surface or air routes. The AR
advigory further stated that no signifieant fall-out wes existent or fore- T
cast for populated atolls, but that NYKOPO Flight ..ble had beon scheduled o

for K plus 1 day. CINCP..CFLT was informed th:t any KOOM rcadings in cx- el
ccss of 10 or/hr would be forwarded,. ;,:.__I,
A

f

..............




O3 9 April CINCPACFLY Wa¥ nrvrmea that the following apparents:
increases in radiation intensities were experienced in the Marshall
Islands as a result.of X0: (In mr/hr on 8 April) = Ailinginae 47,
Rongelap—6@; Rongestle 51, Bikar 16, Utirik 10, and Taka 11, CINCPACFLE - -
was advised that no special action was required.

o ﬂ o o " - i
On_12 april, information received from CTG 7.3 relative ta ship I
contemination was passed to CLICPACFLT in accordance with a post-BRAVO AL
request by CINCPACFLT for such information, This advisory indicated -
that no.significant fall-out was reported on any ships, that although S
a small’/part of the lagoon in the vicinity of shot sites was highly Sl
contaninated, it was not expected to become a problem to shipa. At
On 12 April, in accordance with lagoon water sampling, and in ol
the intercst. of moralc of the Bikini garrison, swirming was pormitted I
on the lagoon side of the north end of NaNe R
Since the activitics of the AEC New York Operations Office had
a considerable impact cn task force post-shot off-site radsafe
cporations, tho final report of this agency is suggestcd as additicnal -
information on the long-rangc aspects of KOON, ﬁ“‘
7 Incls: |
l. in Evaluation of Weathor Forecasts for KOON,
- 2, Tabulation of KOON Prc-shot and P:steshot Winds froam Task Force o
: Stations,. . B
3. PForccast and Computed KOON 72-hour Air Particle Trajectorics. T
4Le KOON Ground Zero Hodographs. ' R
5. KOON Shot Day Ground .adiation Intcnsitios On-Site, Iy
6. «ir Radsafo Opcrati.ma for KOON. \n:‘:\.‘:,
7. Proliminary Results, NYKOPO .irbornc Monitoring Survey Flights, ot
on/about 7 spril 1954, K
8. Swmary of the Status of Transicnt Shipping in the PPG .rea ofa A
7 spril 1954 =
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AN EVALUAPION OF WE/THER FOREGASTS FOR KOON -
_1.__Sumary of woather immodiately prior to K-Days Om 31 March _ . A
a forecast was issuod for 2 ..pril that indicated scutherly winds for RN

lovels~£9,000 through 50,000 feet. This admittedly was a long range
forocast with only fair confidence, Twenty~four hours latcr, howevergy?
it was bvident thot no {orcsceable development of the circulation

aloft would give apprceiable southcrly components to the winds aloft, --
i deep trough dominated uppur level flow between Johnston and the
Marsha}ls giving persistent winds with northerly componentse On

the morning of 4 .ipril, the trough showed a tendency to £il1, and a
woak outdraft began to form east of Majurc. Tho development was

slow; only at 40,000 fcet was it consistent and progressively more & Fo 2o
proncunced. On the morning of 4 .pril a forccast based on the develop- -
ment of the outdraft wes issued. By afternoon of the 4th a firm trend .
had not been established and a forccast giving winds of a northerly o
component was issued. .Jfter this vacillation over a three day pori-d
the trend for the development of the outdraft ncar Majuro becane firmly
established on the morning of 5 ..,prile The cutlook was issued that
chances wera good for southerly winds on § .pril, and if not that day, PRI
sertainly or the following daye -

2. The Weather Forecast: 3/8 cumulus, base 2000; 2/8 altostratus, O
base 20,000 feet; 6/8 cirrus, base 39,000 feet; scattered light and
rcderate showers; increased buildups in cirrus to south of area; shower
activity greater in Eniwetok area.

a. Observed weather: 3/8 cumlus, 3/8 stratocumulus, 2/8 altoe
cumulus at 15,000 feet; scattered rain showers reported at Eniwetok,

b, Cormenis on weather: Wilson 1 (reconraissance aircraft ncar
shot site) reported 2/8 cumulus and 8/8ths altostratus at 16,000 feet
ona hour prior to shot time. At Eniwetok the cumulus layer increased
to become broken from 1400M to 1800M following the shot.

3. The Wind Forecast:

HEIGHT H=2L4 He15 H-8 Hely OBSERVED BIKINI
(Thsds Ft) 0900M
0 090/40 090/45 090/40  090/40 o
80 090/30 090/30 0%0/30  090/30
70 090/20 090/15 100/20  100/20 150/35 o
65 120/10 120/15  120/15 130/15 RONEN
60 070/10 180/12 230/15  230/15 290/13 Sl
55 270/10  230/15  24,0/20  2uL0/20 250/18 . -
50 250/25 270/30 250/20  270/30 260/32 AR
L5 240/25 2L0/30 230/35  240/35 260/37 Senen
Lo 230/25 230/25 230/30  236/35 250,33 AR
35 230/20 240/30 230/28  230/28 240/24
30 2L0/15 260/20 230/20  230/20 250/21
25 240/15 250/15 260/L  230/10 200/20

e,

INCLOSURE 1 M-8
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NONMOMAAE WA B

HBIGHT H-2l
(Thsds F£) -~
v et B

20 I _~ . 220/17
18%7 =77 180/05
10 - 100/12
08 080/12
06 . 070/15
ol ~°  080/15
o 070/15
SFC 060/12

-

H-15

24,0/04
170/06
120/10
120/10
110/15
100/15
100/15
090/15

ae Comment on winds:

..R.e.

350/05
Lt&Var
140/15
140/17
150/16
150/12
110/10
090/10

H-4

230/10
180/05
160/15
140/15
100/15
080/15

. 080/14

060/12

OBSERVED BIKINY
0900

210/16 .
170/15
170/12
160/12
150/09
090/12
080/20
070/17

(1) 504 of the forecast wind directicns were within 10
degrees of the observed; 784 were within 20 degrses.
deviation was 60 degrecs at 60,000 feot, immediately above the tro-

popause.

The greatest

(2) 61% of the forecast v .d specd deviated 4 knots or
less from the obscrved, and 89% deviated 10 knots or less. The maxi=
mm error was 15 knots at 70,000 fcet.

......




KOON

Date —L_APL__ 1954 Time 9620 _ L  Locol Observarion  Time 0620 ___ |
Clouds lower Z@M’.sﬁ.‘.ﬁ.ﬁﬂ_rm 8,000 __ uidaAlie cum‘htow 48,000
Jdsoloted Topw of Cu_3Q To4Q M Visibility 18 Niles
__ SewLovel Prosswre 10097 ___ b Wind direction 290 degrees Velocity 13 Kn
SMoe.h‘ﬁ.J—'—"F Dew Point IS _°F Humidity 82 ¢ Vopor pnum'—é.g_a_
. report
gocal ’m%p%hg;um Remerksl 10PS_0ll clouds reported by
Latest winds oloft token on SULTiSS Position 2KiN Time ~0400M
- ALTITUDE DEGREES KNOTS PRESSURE TEMP DEW POINT R H
) Surface 040 : 20 : 1009.7 : 81 °C: 78 9%: 79 a)
1,000 Fe 010 :17 i 973 : 238 : 220
1,500 : : 958 : 224 : 21.2
2,000 060 : 16 : 940 : ely 204 82 .
3,000 090 : 08 : 909 : 19.7: 19.0 e
4,000 {20 : 07 _: @ry8 _: |86 : 17,8 : 80
5,000 150 : 08 : 848 : 7.1 : 162 :
: 6,000 170 : 12 : 819 : (58 49 : 78 oS
7,000 170 : 17 : 789 143 : 13.8 : )
" 8,000 190 : 14  : 760 : 127 12.2 :
9,000 200 : 14 i 733 i 11,2 10.9 :
5 10,000 210 1 14 : 708 : 96: 9.8 : 78
- 12,000 180 : 17 : @658 : 65: S.e :
i 14,000 200 : 08 g 608 g 30: ~-0.9 : 69
16,000 190 : 10 : 863 : =0.3: -10.4 : (- X4
18,000 200 : 10 : 822 : -38: -129: . 64
20,000 220 : 04 _: 483 : -7.8: -236: 24
25,000 190: 280 : 396 : ~i8.0: -29.68 : 24
30,000 210 : 22 322 . -27.8: -32.9: 42
L 35,000 210: 28 : 288 : -39.8: :
FE . 40,000 230 : 34 _: 208 : -81.8:
45,000 280 : 24 : 161  -638:
2n, 50,000 240 : 385 . G t
52,000 230 : 39 1 :
5 40,000 : : : :
o 45,000 R 1 !
<o 70,800 : :
5 78,000 g ! 8 ¢
- 80,000 8 : : 3
85,000 : : : :
90,000 g : : !
. 95,000 : !
- |00,000
; 105,000 : . : : : : .
o 110,000 ] g g o g B :
X 115,030 : o 8 : : t
120,000 8 g : B 8
125,000 : : 3 : !
130,000
135,000
140,000
145,000
150,000
REMARKS:
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Surfsce 0613 _ -~ 0815

’

2000.% <0815 . OTl

4000 = 0913 * 1108
6000 A 1706
0 | 143 1909
10000 1726 1914
12000 1404 2020

14000 1306 1118

. 16000 1410 222,
18000 1313 2208
20000 2108 2506
25000 2508 2008
30000 215 1925
35000 2430 2425
L0OCC 2340 2547
1.5000 232 23
50000 2731 2531

55000 2430
60000
65000
70009
75000

5§0C00
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| . BIKINI-¥NOM SHOT. 0430M. 7 APRIL. 1954
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" ENIWETOK-KOON SHOT, 0630M, 7" APRIL 1954 =

I_.gm‘_-;ftlfé‘fhours *~'H-3 hours ~ SHOT  Hf3 hours HF9 hours ~ ?:‘_:.:.:{“
‘Surface - 0613 ® 0M2- 0610 1116 0610 E;’

o~ 2000  O74. | o 0613 131 126 . “

4000 - S O0707 0909 0912 1309 1512 -
6000 0g90¢ 0705 0909 1105 1409 )
8000 o911 0805 0908 1107 1409 3
10000 1010 1309 0905 1507 1410 . ]
12000 1412 1609 1307 1607 1805 o
14000 1212 1709 1808 1608 1804
F 16000 1010 1708 1706 1705 3307
N 18000 0917 1706 1703 2703 3310
20000 o511 1606 2104 2708 3212
250C0 “ 0208 24,06 241 2322 ‘ 2220
30000 2025 1926 2022 2120 2128
35000 Missing 2325 222 2527 2435
40000 2334 2434 24,35 2335 2441
1,5000 2637 2137 2543 2425 2540 KOO
50000 2627 2640 2530 24,28 2541

55000 2626 2535 2905 2530 S
60000 0620 0107 mo
65000 0616 2105

s
P s

70000 0719 ons

75000 0715 0733

PP
e e
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ot
taet Tt
o te e,
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“ e
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8C0C0 0516 0723 NS
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- 85000 o511 RN
. ANYNTAY
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" KUSAIE~KOON SHOT, 0630M, 7 APRIL 1954

ﬂ 9 nourt g‘hou _.SHOI Hﬁ, hours Hfg- hours
Surtaa -303 0903 - _ 1203 1306 1204

&
2000 » 1316 1410 1210 1212 1017

4000 1317 1116 1216 1116 1017
soo0 7116 1206 126 1016 1020

YT, T, T, ot s P
VNI~ CORORA! B

L]

-y

" e
# B
= 0 f o . n
&
1

8000 1510 1309 1311 111 1017 L
10000 1610 1310 1409 1412 1108 -m—»
12000 1813 1510 1410 1603 1503 T
14,000 2001 1503 2501 1304 2106 :
16000 0706 3404 0302 21,02 2613 foa
13000 0815 3605 1102 2506 2708
22009 1207 2705 2503 2705 3009
2°0C9 2006 1808 24,08 Uissing 2209
37000 1908 1905 2107 2110 3313 h“* -

35602 2208 22, 207 2120 222
40000 2124 2119 2121 223 2008 o
14,5000 2123 221 2516 2315 2019
50000 2712 2ns 2708 27115 21

55000 282, 2724 2221
60000 2205 2210 |
65000 2706 2619 O
70000 1410 2506
75000 0622 0632
80000 0927 0724 S
85000 0931 1020

90000 1031 !‘:f_

-1

.................................................

.............
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* KWAJALEIN-KOON SHOT, 0630M, 7 APKRIL 1954

LEVAL _- Heb-hours- = H=3 hours  SHOT  H#3 hours K

o - _ hours it
'E: Surfac!'!"ﬁi .‘U"'YIO % Mlssing x 0206 ono \":,
h -~ 2000 ‘07;3 0712 g 0920 1025 i':':l':a.,
4000 }.0'812 0612 g | 1020 1127 I-‘Z-.':T
f‘, 6000 1109 0907 1017 1015
' 8000 1315 1307 1109 1216
10000 115 1509 12 un
1°0C0 1510 120 113 1012
1,000 1310 1309 1215 1015
L6500 1309 1310 1316 0911
130 1112 1210 AVATR 0812 h
20000 1109 1109 1510 0810
2.0 1813 1612 2603 1103 o
260 1c11 1812 2804 o704
35000 1612 1920 2509 2613
L3300 2232 2225 2317 24,16
L5000 2316 2422 2225 2337
50000 2719 2518 2637 24,32
55000 24,19 2524 272 2636
60000 2220 0215 21,05
65000 2303 0609
70000 2706
75000 o721
M1z
IR "...-'-:.-';:t'_:'.‘-'.:‘.:'.::::: '.‘::::.- ::: 'f-;‘..‘-.'.:l_'._':\.'_'-."-' j . L N 'j._".‘ el .-.'_:.-."_.-_"_,.':.:‘,:.:j.:;.:.‘.jf'.::‘::'_':_




LEVEL, __ H=b hours_ s H=3 hours :
Surfase-* =007 -
~ Q915

2000
L 4000
' 6000
8000

1C000

12000

1010
70512
1013
o911
0910
0911
1011
1208

111
1814
1808
2605
2,18
2020
2617

0913 .

0917
0915
0913
0915
0812
0909
1013
1011
1109
1008
1813
1708
2604

1924
2612
2619
2723

- 0T
0509
o075
0915
0917
1016
1212
plo1 )
13
1109
11
1510
2212
2512
2608
232,
2611
272
2422
&
1912
0809
0845
0852
0864,
0869

o877
0787

AA-1 3

C et

ZIAJUFO-KOON SHOT, 0639, 7 APRIL 1954

HfL hours
0507
0] 71 §
0919

, 1018
0916
1018
1019
0914

1406
1610
2207
21
2a18
2327
2023
2621
262,
1517
1913
0516
0846
0854
0866

..........................

Hf9 hours -~ -

U513
0816
0815
0817
0821
0g28
0820
0815
1008
1706
1610
2119
2515
2529
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PONAPE-KOON SHOT, 0630H, 7 APRIL 1954 ”t’a
LEVEL _. b hours s Hi=3 hours SHOT 43 hours  HF9 hours - E.;::J::-_I
Surfsce- —Calm 5 Calm . Cala Caln . 0510 .
2000 *1009 1015 1108 1116 0812 ) ,u_
1,000 1006 1110 117 18 1010 L
eooo 1205 1205 . w2 115 1013 o
8000 1111 1015 1110 1210 1511 ‘
10000 0911 1017 1115 1213 1214 >
12000 0716 0911 1009 1510 1012 e
14000 0716 0206 0505 1510 1307 i
16000 o411 W05 3606 0308 1007 ﬁ»
15600 o514 0405 0607 0308 0908 i
20000 1013 06l 0909 0508 1208
25000 1611 202, 2305 2205 2124 N
30000 1608 2017 2212 218 2422 ;:I‘i:’;:;
35000 213 2519 2520 20,20 2325 JE
40000 2223 2327 2323 2121 2129 o
1,5000 2229 2021 21,28 2528 2622 E:
50000 2720 2728 2730 2532 2328 .
55000 2022 0216 2310 211 a2
60000 3320 2107 ]
65000 2Mm2 2510
70000 1510 1403 -
75000 0938 o
80000 1054 0720
85000 1059 0710
90000 0958 1345
95000




RONGERIX-KOOH SHOT, 063GH, 7 APRIL 1955

- No Observations l‘ade

M-I

ANy LSRR LSy
“v l';“.-‘-‘..
A A‘k’n’.*-"




A T
- L 3 . . ? ' *
1 ~ " e ¥ - e e e g0 r 0 8 F e T e e e s . £ ' L4 .
i ¥ 0 R R e i
........ ;
uy Tt Teoe < ¢ W.. . . { A %o o A B > 1. o (S H
5 - 5 o S
R . . .. . : " B .2 o 0% a e v o
Ty 3 . PRSP e EoOEs " ‘ . . [ c o °n° Al“- . ’
S o N T « S « vte Ty Te e e R ) Pl P « s ece b1
B T kP 3 g - B PP AP 2T A ~|.r\-. RN A ..w.k»...\....\.\

v o o s " ) o
”fft: R tr&Jot.}lT.r | SZINOL %N%.N IBYYIFHEY WOy | o}
. o r.- 5 : ._ . “ e XA 5 = 5 & e .Ln
R o |

T e I e ol
bvecec sovsoed
[ o cams's o b =4

S .G'l'\l

15
. ¢

N

PRV SRV SV SR | D

: : .
....‘ ¥
o
-.,
. . . .. - . 4
. . - ke . ot
RSPV SO D S ..!.I.l]tl?lrv.'.. Ssgeas r.oillvu.. e S o TR TS T SO | —




....:
ﬂ....\ M
<

-9\&

~f:...-h.u va. .Qh\._w.ﬂ

“a L
¥ ‘ .
[= SESRIAE) SN
AT v : L .
av. . el
3 - .
. o .Q, ~ ...

s PR DUUIA G by
AR s .
ks T .

LU | L s
L ¥ 5
£ 4 S

A :

M - \. 3

L IR, 1) . | o

[

-~

.l- . .:-\.

CbeH.p

w51+ H

2

QwDWWN :

FOPLTATEINE R o

Stq

.
T
3
:

L—_—o——-—o—-v- o—h—..—

.

———— .(04‘}“\1

TILNIW

e .
i A ..|Jﬁ

¢ ' s
f & G
el i
e
g ' ~
\ vob
I ¢ e .
’
) ol *
“ @ = E
ot » .
£oem + P = ST

\.J._A

¥ B M:P«J‘ati .:,l.lt.bL‘

—_— = & = b =

e e
ol

te

-7

R e T )

.

o "
el
1] L 5
. ar .
.aolah.’b " ——y
“w ]
. .

mtw. S W

vy v, 7, \\.\-




L
o te f. 0 e

‘el fs

.+« (MADE 06/1500M APRIL 54)

(1) BIKINI FORECAST 07/0620M AFRIL 5i
, . {(MADE 06/2200M APRIL 54) '

(2) 'BIKINI FORECAST 07/0620M AFRIL 54
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: St o
' ., AIR RADSAVE OPER.TIONS FOR XOGWW*~" . . B
k) &N .. . K B - -..;‘L‘; % :
P Ly SUMARYT - o, : —
o . __?;*-.—-a. ’? .-‘:. " S, . . .- e e . ? o
- % _Thy KOOK cloud reached an altituds on the order of 50,000 to S
- SE000 feeh. Air Rad Safe operations for KOON were successfully PN
3 condyicted and resulted in much timely information on Post-evend RAShRY
conditionss. This effort indicated that the lowest section of ths -}-x-».;\
i cloud stem, up ta perhape five thousand feet, moved to the weab ab - RHTLNY
" a:iy!ngo velocity of about fifteen lmotse Contact was madu with ;
I8 t segment of the cloud z 8 cloud tracking aircraft which reported {0
. a maximm intensity of 15 Mr/Hr at plus five hours fifty miles to the AN
g west of Ground Zera (BIKINI), Continued fallout and dispersion dise T
i sipated this materisl prior to its arrival at Eniwetoke The middle s
- segments of the cloud (six to twenty-five thousand feet) initially R
. moved north and then sast-northeast at about fifteen inotse Cone ;"—‘
tact was also made with fallout from this portion of the cloud at s
the forecast position. It was this level of the cloud which sube
sequently caused fallout on Rongelap and Rongerik Atolls, The top
section of the cloud, up to fifty thousand feet, moved to the ecaste ROy
northeast at approximately thirty knots. Excluding the Rongelap/ el
Rongerik contamination, there was no evidence of significant falle et
out inside or outside ths FFG. e
2., GENERAL: :

a. Sources of Information:

(loud tracking information for KOOR was available from
five sourcos, The contribution of cach of these sources, which are
listed bolow, will be discussed in subsoquont paragraphe,

Sampling Aircraft Reports

Sweat-Sour Roports

Spocial Cloud Tracking Flights .
Weathor Roconnaissanco Flights

AFOATel Flights

b, Overall Cloud Movement (withinm tho ZPG):

The Bildni winds observed shortly aftur shot timo were
as shown by the hodographs., From tho hodographs it can be soon thad
the KOON cloud, whose maximunm height was of tho order of fifty thoue
sand foet, was influoncod by two wind shoars, Tho lowest lovel of
tho eloud (surface to four thousand faot) was influonced by tho winds
from tha cast which averesgcd sixtoen imots. Since this sogment of
ths cloud was so thin vortically all but tho lightaest particles should
have fallon out within a comparativoly short distance of Ground Zero.
This undoubtcdly was tho c2so sinco it was contactcd only to the wost

of GZ and bocausc tho ground station at Eniwotok roportod no radia-
tion roadings attributablo to XOON, Tho initial movomont of the mid-
dle cloud (four to twonty-fiva thousand fcot) was influencod by the

INCLOSURE 6  ° M-25 l;.y_;;:;
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generally southorly winds at thoso levels which had anm averags ®»
valocity of twelve knotse Subsequent movomont was to tho east G
and is reflocted by tho air particla trajoctorics, This fores SRR
cast wae vorifiod by both of the KOOM day cloud trackerse It
wap undoubtedly this sogment of the cloud that causcd the falle T
- "%uf.Sbscrved orgRongorik and Rongclap Atolls following KOON. RS
Unfogtunatcly there is no data availablc on the time of fallout »
at either of those atolls, On tho basis of tho cloud tracking
data it.would appear that this fallout should have cozmenced
ab::zcight bhours after the shot. Tho highost lovels of the cloud
(t y-five thousand to the top of the mushroom at about fifty
thousand feet) initially moved to the east-northcast at about -
twenty-five knots. This movement contimied in the sama general P
direetion outside the PPG. Other than the fallout on Rongerik S
and Rongelap, which hes been previously mentioned, no other atolls 0 o
wero n-terially affected by <ebris from the KOON cloude. |

3. SAMPLING ALRCERAST REPORTS:

As in the case of previous shots, these reports were recorded .': 2
by RadSafe personnel aboard the cammand ship from plus two Lo plus e
seven hourse. Reports from these aircraft provided the first data
available on the maximum cloud height and initial cloud movement.
The sampling activities of the planes confirmed ths accuracy of thae
forecast air radex (see App II). As would be expected, the radia=
tion exposure of the aircraft crews was relatively low.
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4e SWEST-SOUR REPORTS:
These reports were submitted by any aircraft encountering radio- X
active contamination and not reporting by other means, No such re- BRI
ports were received following KOON. .

5, SPECTAL CLOUD TRACKING (WTLSON) FLIGHTS: e

a. The initial phases of the KOON cloud tracking effort dupe BRI
licated those which were so successfully employed for ROMED, Two S
\B=29's, WWILSON T'D and 'ILSON THREE, were placed in a holding pat- i— :
tern fifty miles west of Ground Zcro at plus two hours, As will be i
seen from App. I, the location and orientation of this pattern is S,
such that any cloud segments moving toward either Eniwetok or Uje- AR
lange should be interceptcd by at lecast one of these aircraft,
WILSON THREE, which flcw at 4900 fect in the pattern, should have
encountercd any matcrial being carried by the winds below the first Ll adal
shear lovel, WILSON [0, flying at 10,000 feet, would be expected ».
to vorify any westerly novcaent o. the middle cloud,

b, Tho .. JLSON THRZE aircraft m.de tho only contamination con=
tact in the racc-track pattern at 2335 Zebra (plus 5:15 hours) fifty
milos west of Ground Zero. This contami.ation (15 Mr/Hr) could have
kad two possible sourccs. Tho first source being that of vory light
particles from the lowest level of tho cloud. OBoth the air radex
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[ and the hodograph foretast Sucn DATTICLEN I eSTAYE 4% this positicn a®- POV
l plus five hours, A second possible scurce was fallous from s higiey pore o
" tion of the oloud (perhaps as high as twenty thousand fee$)e In this

n event the particles would have moved first to the north and them have been -

o sarrbed-back to-the west by the "essterlies”. The former souges is, -~ = -

-
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bgliévegomost likely since the tims of arrival correlates much bettew in
that case, Hed tits contamination continued to move at its original specd
and dixection, it would have arrived in the vicinity of TNTETOK Atol}

at approximately plus lixteen hours. The fact that ne such contamination .
was reported there is beliaved due to continued fallout and to dispersion. T o0,
Sinece further contamination was reported in the pattern, "ILSON THREB R
was dif.ctcd by Rad Safe to begin an arca search to the northeast at plus
six (0200Z) hours. This search was conducted at nine thousand fest. A
contamination contact of 50 mr/hr was made at 0117 Z (plus 7 hours) 100
milesnortheast of BIKINII. This contact tallies well vdth the forecast

position of fallout from tho twenty and thirty thousand foot levels = especi- e
ally when it is consid red that as a particle fell it was influcnced by S s
winds which were slightly less strongs No further contacts were reported e
, - by "ILSON THREE. This was to bo expectud since the remainder of the secarch oL
", was to the north and cast of the cloudts path. SRy
% . (ot
} c. WILSON TV, flying at 10,000 fect, made no contamination con- %ﬁ_ﬁ«;
i tacta in the rac iraci pattern prior to his departure at 2250Zsbre. Three :-;‘}.\‘-\-Zj-'
3 contacts were reported, however; between 2348 and O010Z in the area search : S
. to the east of Ground Zero. The maximum reading of'250 Mr/Hr was reported SR
L at 2353 Zebrs, 100 miles east~northeast of Bikini, 'at almost exactly the r‘_a;:-.i-.;
; forecust 0020.Zcbra position of the twenty and thirty thousand foot parte AL
icle trajectories. This fallout almost certainly produced the appreei= %“« .
able (but not hazardous) contamination.of RONGERIK and HCNGELAP Atolls. e

Subsequent reports were only aircrart rndisticn backgrounds

d. Subsequent WILSON flights were cancelled'when it appeared
that no ap reeicble air contaminzfion cxistecd in the vicinity of the test
Si‘eo . N .

6. 'TiTHER RECONNAISSANCE FLIGHTS:

A TTTREL LILUA weather r.cqonaissa ce flight on plus ono day made a
cont:ct of aporoxinitely 3 Mr/Hr, 520 milcs southwest of Ground lero at
plus 28 hours, This position-ngrees well with the plus 28 hcur position
of tho vory low levecls of tho cloud, It i3 imore likuly howover that this
meterial, which was encountered at tun thousand foct, was actu lly falle
out from a much higher luvcl, In that case thc maturizl would have moved
to the nartheast and thcen have been earried back to the wuast when the
prevailing "eastordies" roostablishod themselves aftor KOON. A second
contaet, this time of 4 !ir/Hr at twenty thousand feet, was mado five hours
later merth-northoast of LUI'ETOR. This mcterial must havo had a history
similar to thzt just discussod. In btoth ¢cnscs tho contamination appoars
to have been confined to a relitively small ~rea,.
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AFOAT=) s flights made redicastive sample collections to tbs L
souly bétween 8 and 10 April. In both cases the dobrie was— —- (S5
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